


THE 


•ANNALS 

OK 

PHILOSOPHY 

NEW HElilEH. 
JANUZiRV, 182(). 





TABLE OF CONTENTS. 


NUMBER 1.— TAN U ARY. * 

• Page 

Dr. Thomson’s Answer to Dr. Ure’s Review i' . ..... ’ 1 

General Field on the' Prigin of Ergot Y*** 

Dr. Thomson’s Analysis of the Ore of Iridium J7 

Mr. Harvey on Naval Architecture 20 

M. Berzelius on some Mineral Species 23 

Rev, Mr. Emmett on finding the Longitude at Sea* 5?T 

Mr. Nixon on the Measurement of Heights by One Barometer^ with the 

requisite Tables 33 

Ijol. Beaufoy^s Astronomical Observations 43 

Mr. Faraday on new Compounds of C^bon and Hydrogcn> &c. 44 

Analytical Account of a Treatise on Volcanos 50 

Proceedings of the Royal Society,* 55 

Linnean Society * 02 

Astronomical Society. ! 62J 

Notice of Dr. Thomson’s New Work 6*8 

Discov.ery of Lithia in rfle Mineral Waters of Bohemia 69* 

Chemical Examiiiairon ofPeridot 69 

Comparative Analysis of the Elastic Bitumen of England and France , . 70 

C?i the Species or Varieties of the Human Race • 71 

On the Plumage of the Oyster Catcher ? 7j 

On the Change in the Weight of Eggs during Incubation 72 

Weights and Measures ? -72 

Mode of securing A natomi^^al Preparations 74 

Medical Mntrftjulatioif at Edinburgh . . . : ^4 

Proportion of Male aud Feiiiale Ch^ren 74 

Pouillcton Atmospheric Electricity. • . • 7*1 

New Scientific Books 77 

New Patents , r 78 

Mr. Howard’s Meteorological Journal 79 

Ni/mBEU 11— FEBRUARY. 

Mr. Horner on a Theorem of Fermat 81 

Col. Beaufoy’s Astronomical Observations 83 

Mr. Nixon on the Measurement of Heights by One Barometer, with the 

requisite Tables {^concluded) * . 84 

Col. Bcaufoy’s Meteorological Tabic for 182.5 94 



COWKNTS. 


. • I. VufTo • 

Mr. Faraday on new Compounds ofCarbon and Plycirpgen, Sfc. (concluded) 95 


M. Va^iuxep on Anthracite, Plumbago, 104 

Mr. the Combustion of Compressed Gas f Ill 

on the Hcdgehp^Ray, T . . . . 112 

Mv. Daniell on Climate ^ 114 


Dr. Turner on the Means cf detecting Lithia in Mirtcrals by the Blow- 


pjpe : *. 131 

Mr. tvooper jon a new Species of Grosbeak * 134 • 

Proceedings of the Royal Society * * ; I ^ 

' Geological Society * 139 

Discovery of Lithia in Mineral Waters *. /. 145 

Orange Gas produced from Fluor Spar and Chromate of Lead 146 

Arseniw-ite of Iron 147 

Fall of Aerolites 148 

Analysis of the Maryland Aerolite I4() 

Geological Survey of the Shores of the Severn 15f 

The Pantochronorneter r 152 

French Voyage of Discovery 153 

Weights and Measures ; 154 

New Scientific Books ; 1 57 

New Patents . I5s 

Mr. Howard’s Meteorological .Fournal ^ t. 15() 


NUMBER II l,—MARCH. 


Vo\. Beaufoy on the Going of a Clock with a Wooden Pendulum 

Results of various Meteorological Ilecisters for 

Mr. Horner on the Solutions of the Function jp 

On the Habits and Food of the Sticklebijick 

Mr. Longmire on the Flame of a Candle a . ! 

Col. Beaufoy’s Astronomical Observationl. •. 

Memoir on the Expediency of survc3dng the Indian Archipelago 

Mr. Rainy’s Reply to Dr. 'riiomson. %. 

Mr. Levy’s Descriptions of Two new Mii’csyrals v- • 4 

Description of the Process of Amalgamation as carried on in Germany. . . 
Analytical Account of the Philosophical Transactiojis for 1825, Part II. 

Proceedings o.’’ the Royal Society j... 

^ — Astronomical Society 

, ^ ■' Geological Society 

JMcdico-Botanical Society of London 

Account of Prpf. Ber/elius’s Mclliod of detecting Ai icnic in the Bodies 

of Persons poisoned 

Prof. Berzelius’s Researches on Molybdaena 

On Native Silver from Michigan 


161 

163 

168 

173 

176 

177 

178 
187 
I94 

lOf) 

2,02 

223 

22 () 

230 


232 

235 

237 



• CONTENTS. 


Y 


% 

Method of browning Uqn 
New Scientific Books ... . . 

New Patents 

• * 



Page^ 

238* 



NUMBER IV.—APRIL. 


Mr. Horner on the Solutions of the Function x {concluded) 241 

Mr. lierapath's Reply to Mr. Horner *? 246 

Col. Beaufoy's Astronomi^ial Observations. 247 

Sir H. Davy on tlie Preservation of Metals by Electro- chemical Means .. 248 

Mr. Moyle on the Temperature of Mines 259 

Mr. Moore on a simple Method of graduating glass Hydrometers $6l 

Description of the Process of Amalgamation as carried on in Germany 

{concluded) 262 

Sir C. L. Giesecke’s Account of a Mincralogical Excursion to the Coun- 
ties of Galway and Mayo . . . . . ^ 271 

On the Poison of the Toad • 277 

M. Gay-Lussac on the reciprocal Decomposition of Bodies 279 

Analytical Account of the Philosophical Transactions for 1825, Part II. 

{concluded) ' *281 

Memoirs of the Asj^ronomictTl Society of London, Vol. IL Part I -<J82 

Spix, Avium Bsaziliensium Species Novae . . . . 284 

Proceedings of the Royal Society 289 

Royal Institution .* 293 

Liiinean Society 294 

Astronomical Society ? 29^''^ 

Geological Saci<^y 300^ 

Vegetable Principle in Saponaria Officinalis 302 

Phosphorpcence of certain hluid.^ 303 

(^n Ilininann’s Grci?n 303 

Formula for the Preparation giii^^hc Sulphate of Rhubarb 304 

Optical Structure of Ediiiglonite, . , 304 

New A nalysls of Diopta?c 305 

Fossil Deer of Ireland 30i> 

Pecten ni veils, a new Species 312 

New Instriimeut . . S 13 

■> * 

Preservation of Anatomical Preparations 315 

Local Attractions 315 

New Scientific Books 315 

New Patents » 3 15 

Mr. Howard’s Meteorological Journals • * 317 



CONTENTS. 


. NUMBER V.— IviAY, . 

Mr. Moselej^^ a new Application th® Method of Parameters to the 

Determination of certain Curves." •. / 321 

Mr. Scatilan on a Volatile Oil, possessing' peculiar Properties- obtained 

'* • from Soap Ley 326 

. JM. Vattquelin on a new Variety of Wolfram, or Tungstate of Iron 328 

Mr. Stephens onahe luHuenee of Chemistry on the Affairs of Life 333 

Prof. Sedgwiolk on the Classification of the Strata which appear on the 

Yorkshire Coast 339 

Mr. Horner’s Repiy to Mr. Herapath 1 363 

Mr. Nixon on the Accuracy of the Measurement of Heights by One 

Barometer 363 

Col. Beaufoy’s Astronomical Observations 367 

Dr. Henry's Analysis of a crystallized Compound of Hyponitrous and Sul- 
phuric Acids 3G8 

Rev. Mr. Powell’s Historical Sketch of PhQiometry, with Remarks 371 

M. Berzelius on Isomorphism as affecting Chernico-Mincralogical Sys- 
tems .* 381 

An^ilytical Account of Dr. Turner’s Work on the Atomic Theory 386 

Proceedings of the Royal Society 390 

^ . Royal Institution 39O 

Astronomical Society 39 1 

Geological Society ; 392 

Analysis of the Soot from a Wood Fire 394 

Analysis of Lamp-black 395 

Alkaline, digestive Lozenges 395 

*Mr. Howard’s Meteorological Journals 397 

• ^ \ ■ 


NUMBER VI.— !JUNE. , , 

« 

Mr. George’s Experiments on the Colouring Matter of Live, and on its 

Application to the Dyeing of Scarlet 401 

Mr. Majtfron English Books of Naval ArchiPecture.# 405 

Mr. Horner on the Use of continued Fractions with unrestricted Nume- 

rators in Summation of Series 410 

CftJ. 6eanfoy*s Astronomical Observations 422 

M. BiTrzelius on Isomorphism as affecting Chcinico-I^iiicralogiciil Sys- 
tems (^cf^iclnrlcd) 422 ’ 

Rev. Mr. Vernoryon tjie Strata North of the Ilurnber, near Cave. (With 

a Plate.) 435 

Report of the Committee appointed by the Council of the Astronomical 
Society; for the Purpose of examining the Telescope constructed by Mr. 

Tully, by Order of the Council 440 

Mr. Barlow on the Magnetic Effcri induced in Iron during the Act of 
Rotation. (Witli a Plate.) HI 



CONTENTS. 


vii 
Page 

Proceedings of CRc RoyiJ^ Society 4(50 

Royql Institution ^ 453* 

• Astfonomical Society X* * * 

Geological Society *. . 7!^ .Ta ,,,,,, 461 

Zoological Society 463 

On the Discovery of Live Cockles in a Peat Moss distant from the Sea. . • 464 

Cause of Sound 45? 

Phosphorescent Plants ‘ *. 468 

Raining Trees . . 468 

On the Poisoning of Plants * 469 

Distribution of Land and WaterT. 469 

Corrigenda 469 

New Scientific Books * 470 

New Patents 471 

Mr. Giddy's Meteorological Journal 472 

Mr. Howard's Meteorological Journal 473 

Index 475 


PL/?lf^ST:N VOL. XI. (Netv Series.) 


Plates Pago 

KXXVIIL—On iheStrata North of the lluinbcr, near Cave 43(> 

XX XIX. — On the temporary Magnetic Effect induced in Iron Bodie? 

by Rotation #. 445 



ERRATA ;N Vi)L. XI. 


Rage *470. The words of ^ 0')— .-70, in rhouiboids,” biloiu’jio No 7 1— -7'>i anti 

must read thus ; massive, and in rhomhohls, with lopper pyrites.'’ 
line 10, /or American, read Amidan. 



ANNALS 

% 'V. 

©ff 

PHILOSOPHY. 


JA2<!L AUy, isao. 


AllTTCLE I. 

Smtfc Ohsi'ic^lions, an tite Jlcvicw of D)\ Tho)mon\ Atfcmpf (o 
(stofidsh I he Firsl PiiHcipleii ^t)f ChentiUrif hif Evpcrinuot/” in 
tlii> \’oiifhcr of the Journal of Science. By the Author 

of that Work. 

'Tins is llie Iburtli personal uTtack upon tlie Professor oP 
('hcniistry in <ilas^jt)\v (^\.>]U‘ge whieh has appeared iu Air. 
nrau<h‘’s Jouriuil"Ai| TTi tkeni from the pen of the siinio indivi- 
dual, Dr, Aiidr<^tnJre, of tlic Aiidevsoniau fiislitution, Glasp:o\v ; 
who it seeuis is not satisli(;d with putting his own works in ail the 
\vspaper>, and all the Reviews and Journals, whore he caiTgcta 
(juiu:k-])ill aciiuitled; l)ul thinks it necessary likewise.to exert Jiis 
i ucigies t.n hriiig down ’Other oheiuical writers to his own levcH^. 
Judging, naturally enough, that iu other respects they were all 
upon a par in thi: « stiipation of the public, the most impudent and 
the mosi pr#illigatw w tnild have*the greatest chance of rising into 
notice. Dr. I lem;v*and :nys(|il‘ hapiicning to Ijc the jnost suc- 
cessful auiliors ol’ c hcmiculHreatises in Great Britain, ho levelled 
his formidable batteries in suc,cession against us botli, witliwliat 
success I leave the pubfic dctermim\ 

To his atlaeks upon the (illh edition of my System of Clic- 
nnstiy, in wliich In' inlbrins liis readers that the hook is of 
value, Init tliat no chc'mist can possibly do without it, I made no/ 
reply ; leining the two ])r()])ositions whicli constituted tlic main 
object oi‘ the rtwimv to nJiitc one another. Wiiile Icij^a^ed in 
drawing up the review oCtlie sixth edition of my Sy\4v4n, luMvas 
lre(|nenllY i-oming about nu’, sometimes vi^itiirg niesn my lal)0- 
rutory, and sometimes at niy own house; and were 1 to repeat 
tlm adulation witli wliicli lie w;»s pt'rpi'tually loading mty n*nd to 
(‘omj)ar(? it ^sidi the, terms in which lie speaks of me in his 
ibwiew, written at the lime wlien tlic i:\pressions of adulation - 
uer(‘, still in his mouili, no one I'.ould believe that what I stated 
yew Scriesy VOL. xi. . 3'> 
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'could possibly be conformable to irul]i : except indeed those 
individuals ^vho are personally acquainted with (he Aiidersonlan 
Professor. ^Th is reView was published above a ycarbel'orc [ had 
ail opportntiity of.’Sccini:; h\ for the scienlific journals in this 
country so rnimevous, mub’as far as my own scionca' is 
couceined/ so much (lie echo of each oiIku’, that insfca<l of 
takin<>- them all, 1 satisiy mysel(‘\vith a selection. The Journal 
of ?Jlr. Bramle, in consequence, I do not often see, ns it is not 
even ordered for the (Jolha]je library. On perusinr^* t iic review at 
the re<[u^st of a friend, 1 saw that it napiirod* an answfu’, ami 
•accordingly gave sucli a one as-\\as» lor vindic ating my 
character l>ot!i as a chemist and a man. It would hlwv been easy 
to have retoiied with ten-fold interest upon llio author of the 
review; for tlicro are very few chemical writers indeed \\ho.sc 
productions could bo more easily exposed than the vViuh'rsoniau 
Proibssur of Glasgow. But I abstained frenn retahatio’q bcceiea- 
I had no relish for cleansing such an Augean stable, and because 
? had no wish to degrade myseit so far as to put myself on a 
level with Dr. Andrew (Ire. The castigation winch I gave w'<us 
very moderate ; though at (he same lime it was comjJete. !)i . 
4Jr(ds aasw^er I hav(.i never 8,een. I was aware that l.e could 
ifdvanee nothing that could belter his cause; or require any addi- 
tional reply irom mo ; and I have laid' .^ de V-t as a rule never to 
read any ill-natured Tattack upon me, unkjt-is J have [)]'evioijsly 
resolvecl to answer it. 

I had heard of the present review from many (|uarters Ix'forci 
it made its appearance ; for the unthor, witli his usual want ol‘ 
]>nulence, and buoyed up by a most uncommon stock of vanity 
and soU-sufTiciency, made no secret of his object; and mentioned 
evmy particular which ho thought of consequeiuu*, or likely in 
hurt my feelings, and circulated k in Glasgow before liis review 
appeared. And on its publication (after trying, it is repoimd, 
some of life newspapers in vain), hV.:>‘ot it printed and circulatecl 
tliroiiph Glasgow, in u weekly publicatioi) known by the* name 
of MM^haids Glasgow Mechanic’?; Magazine. I was avvan , 
tlierefono of the nature and object of tlio attack before it made 
its appearance; and 'wrote 1o my publisher in London to send 
down a copy, 

' I had resolved, before I saw it, to make adew remarks on it ; 
and I now s’t down with that object in vie\v\ l^voiv yet I shall 
refrain* fro.uv biliicting the kind of castigation wliicli the author 
so richly ilo -erves, and which has more tluiu once Ibllon to his 
sliare already, parlibifovrlj fri)rn niy friend Mr. it. Phillips, and 
the late Dr, Murray, of Ldiuburgh. At the same time 1 do iiot 
pu’omise to be (piite so abstemious as 1 was in my last reply, f 
observe that the tone of the writer is a-gof)d deal lowered, and 
■ that he speaks with rather more reserve of his own prodigious 
discoveries and improvements. »ytill, however, he indulges a 
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i^ootl deal in that ^isconading manner for which Ji<5 ha» 
always notorious, .and \vhidi constituted a stojidin^ joke 
a.’^aitistJuLii ill Glasgow when'll^ w*t^> acliuitted into feeciety; At 
|5n‘.sent*n(Mt))ev Iiis gasc.onadeSr nor liis pretensions excite much 
attention in his native city. 

iMy leinarks on the presciit review will l)e short, I have, no 
intention oT noticing, far less of retorting;, the abuse in which the 
author has indulged. . I !iave too great a respect 'for rny ovvu 
charaiitor to engage in any such degrading employmeift.. Indeed 
if I even fedt tlui dispos^ii-^g^ to retaliate, 1 sliould be restrained 
by the simple consideration, that in the city wfiere we hoth 
reside, all justitication of myself is quite unnecessary. The hare 
name o(‘ the author of the review will be considered by every one 
Vs'lio knows Ihni as a suUlcient refutation of every thing injurious 
w hieh the review contains ; and if I could suppose that the 
character and pretonsions of this writer were as accurately 
ap[neciuted at a distance os they are in Glasgow, nothing more 
would be necessary to divest the review of all its injurious clfects 
than barely to make known Ihe nonic of the author. 

J . 1 shall begin my remarks by^quoting the first paragraph 
the review. • * 

^^Tlio \vol!-kn<v^^)^oj(t^knr of ibis' work regards the soul and 
l)(vl\ of cliemis^y Jio consist in a knowledge of the relative 
weights of tho*TOmljiniiig substances. This is to form a very 
narrow conception of the science* The true function of the 
clieinical teacner is announced in the following verse of the 
1 to man pc»et : — 

tn aoVi\ fon animus miitata^ dicojce formiis 

Corpora. $ ' 

Itjs the chamc^cristiii of chemical g*onius t6 reveal new 
elementary’ liodios, to Iona new compounds of the elcme»ts 
known lad’ore, to discover ^icw qualities and relations both 
iiinong and cornplex .substances', and to arrange the mam- 

fold and marvellous ply?nom«na of corpusci lar action under a 
few general laws, Tlie philosopher of ardent and iiw^^ntive 
mind, content to know t!ic general proportions, is unwilling to 
sr.op i)is care('r of discoveu’y in ewder to learn the minute 
ttonal quantities ; ner will ho sufl'er Jiis whole faculties to tlnUer 
vound the <'»sciUatious of a balance. lAd: none, however, hence 
imagine, that we desire to disparage quauiitalive rosnueh; we 
would only assign it a place of due subordination, ■'helow the 
qualitative, conversant with new powers rrb reforms of matter.’^ 
Scich is the elegant exordium of Dr. Andix'w I’re — indie.iiting, 
if tlic author ullixcd any lU'eaning to his words, vhai uccunicy in 
chemical rcsc.ircluvs is a poor knv quality iinwortliy the attemioii 
ol’ a man of genius. Now I wish to impi\!ss iqion tho.se gentle- 
nnm wlio are entering upon llie (uirecr of experimental chemistry, 
that no opinion can be more erroneous, or likely to lead thenji 

’ ' n 2 
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so falDl mistakes. Without the minuttst attention to preci- 
sion, cheraylal researches are not only useless, but pernicious. 
The wholo-aF chemistry, saJtir^a^ it is entitled to the impie oi 
science, consists in the accurate n^easurement ot quanlines ; and 
all the progress which it ever has made, or ever will make, must 
depend upon a rigorous and judicious use of the thermometer 
and the balance. Indeed all science consists in the detcrmiiui” 
tion of quanlity; and the most eminent scientihe men have nut 
been discoverers of new substances; but have* imj>rovcd 
sciences to Avliich tliey devoted themst^^yes by a ciireiid compa- 
rison of the* facts already known, deducing frcmi^ them 1U!W 
general laws, wliich had not been formerly recognised. VV as it 
not in this way that Newton acquired a rank in scie nce to vvlncli 
no other person has yet reached ? He added no nc\v sid^stajice 
to the list of those already kuow'n. lie made no augmentalion 
in the number of planets, or of satellites, recognised before his 
time. But he did what was far more difficult, lie showed that 
all the motipns'of the planetary bodies are the consequences of 
. certain simple general law’s. By pointing out theses he has 
enabled hivS successors to determine the motions and the situa- 
tions of all the planetary bodies for any period, of time with tiu^ 
minutest accuracy, and thus to bring s^^^ttice of astronomy 
in some measure to ablate of perfection. g * 

Lavoisier existed at a period when cl)erriisFry was cultivated 
in many parts of Europe with indefatigable zeal, and wlien new 
substances and new properties of old bodies weni made known! 
iiuconsiderable numbers almost every year, l.avoisin r addt rl no 
elementary substance to those already known, ft can scarcely 
be said that he investigated thd^properties of a single chtmical 
body ; yet, assisted by the balance alone, h^-^^bsed liimsj^lf tu a 
higher chemical rank than any of his contem|)oiafies. lh«\v. 
many new substances were discovered by . f^riestley, while 
Cavendish scarcely added one to those already know n \ W t 
does not the latter rank much higher as ji man of science than 
the fotmer r To come to our own time, who has beeji a greaU r 
benefactor to chemistry, or who has merited a iiigher repul a- 
or will stand better in the opinion of jvosterity, fluin Mr. 
\Oalton ? Yet what new chemical element has lie discovered .? 
The discovcfy of new chemical bodies is undoubtedly a meiito- 
rious ^otk,iand the science is much iudebled to tliose whohuvo 
had the fortune, to add to their number. Butin the prese nt 
state of chemistry, (itycannot be too forcibly inculcated, tliat he 
who g^dds to the precision of the facts already known is of inor<i 
. service to the science than lie who adds to the number of e!<-- 
inentaiy bodiej^. The science is still inundated by ialso facts, 

• whicli are retailed and appropriated by compiler a iter compiler 
wuth the most careless indiilercncei. Biementary bo(*ks ami 
dictionaries of chemistry are annually accumulating, and eriui s 
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are propagated tiliwielr origin ceases to be suspected, and till^ 
they come To be ^ej^ierally believed. As an exja,mple, I 
jneniion that I happened sometime ago to turn up a System o?* 
Cheyiistry, of considerable celerity, written by ti^^jihemist still 
alive, *and possessed of reputa^n. The account or nitrate of 

S lver caught my eye. I observed a minute statement Vespecting 
le water of crystallization of this salt. Knowing that theT 
nitrate of silver is anhydrous, I shut the book, and have^neyer^ 
since been able to prevail on myself to open it again. 

lie who will take the trouble to determine with n^inute accu- 
racy the pro|)erties of all known bodies, will do more to advance 
the science of chemistry than he could accompli^li by the disco- 
very of a thousand new substances. The foundation of the 
whole fobric is an accurate knowledge of the atomic weights of 
bodies; because upon that knowledge the whole art of analysis, 
and consequently chemical experimenting, entirely depends. It 
is only since the atomic theory has been brought to a consider- 
iihle degree of perfection tli^it the art of analysis, and with it 
chemical science, has made a considerable approach to preci- 
sion : and every successful attempt to add further to the perfec- 
tion of this iinj)ortant theory is m reality of more value to the 
»scicuce than the discovery ofalaevv simple substance; bccc^dse 
every new law, qiyextoi^jsion, or modification of an old law, is of 
lunvQ iniportan^AilillTaif any mere sim[)le fact can be. I again, 
tlierfdbre, caflftbir young chemists froml^eing led astray by the 
^nade which I have just quoted. Indeed the author Was 
obviously writing merely to answer a particular purpose; for 
every lliiug that lie himself has attempted to do in chemistry 
has been conlined to the ascertaining of weight and measure. 
Evem in tlie present review, Jpie piques himself upon his know- * 
ledge of the specific gravity, and the bulk of vapour at ditVerent 
temperatures ;.au(l such is^the value which he sets upon some 
tables indicating'the vStren^h of nitric and muriatic acids, which 
it senaus he has published; that he modestly insinuates that no 
one blit himself wa^s cap^xble of constructing them — that the 
tables of these strengths wliicli I myself have given must have 
been stolon from his ; and that, despairing of being' able to* 
reach the degree of accuracy which he had obtained, J voljjjita- 
rily deteriorated his precious labours in order to conceal fhe 
souri'e from which I had acquired my information. 

2. After his elegant exordium, which 1 liave aliieady laid 
before the reader, Dr. Andrew Urey of tlie Andefsoniau Institu- 
tion, Glasgow, proceeds to display his-* profound knowledge of 
the subject which he has undertaken to review. This lie accom- 
jilishcs by a process sufticieiitly simple, and very coiuinbu among 
reviewers, .who are ambitious of displaying their learning and 
extent of researcli witliout any expense of time and labour, llsr. 
irauslerjs my historical iutrodiictiou iuto Im review^ and gives it 
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as his own, without tlie least acknowleclgn/uit, abusing at the 

* same lime tlie work lo wJiicli lie stands iu^l<ubted lor every thing 
"that he happens to know of the subject. 

3. It woii^d serve no purpp.se to eiiler ihlo any cliscussiori 
respecting the reason why a"voft;jie of oxygen gas is equivalent 
to two atoms, while a volume of hydrogen gas is only eipiivalei^t 
•to one, respecting which tlie reviewer lias written so much, so 

^ absurdly, and so inconsistently. In a former review be informed 
the public, that this law, which he sneered at as ridiculous, was 
inerely abkinder of mine, occasioned solely by luy ignornnee of 
the common rules ol’ arithmetic. Even yet it is obvious that lie 
does not understand tlie subject, tiiougli his confidence is 
greatly softened down, and his arrogant ignorance rcither better 
concealed. He now tells us that it is the consequence of' an 
arbitrary convention among chemists in geiua-a). Should he 
ever ac<(uire clicmica] knowledge enough to take a general view 
of the comliituilioiis of gaseous bodies, he will find that instead 
of an arbitrary convention, it is founded upon an important lav; 
of nature. An arbitrary convention of chemists in general it 
certainly is not, since it never has been admitted by Berzelius 
.and bis pupils, a pretty numerous, and surely a highly rcspcct- 
al51c body of chemists; nor, so'far as I know, by >Sir liiunjihry 

I>a''y- .... 

But much accurate information on the^ii'i'i/or tlm reviewer, in 
his present situation, a^id vvith hiS present feCdirTgs, is an acqui- 
sitioa by no means probable. 

Quj dubitat, ejai saijie rogat, nica dicta tone bit 
^ ‘ly, 4ui nil dubit'eU, nil capit indc boni, 

is a •maxim of old Lilly, which^^holds as truly in (lie present 
day as when that celebrated pedagogue cmnjuitted it to paper. 

4. ^ Neither is it worth while to-ekamiiie the avgumewts vvhicii 
the reviewer brings forward to shovv^^hat hydrogen constitutes n 
belter atomic lunt tiian oxygen. It is not of much cunsoquem'o 
what unit 1)0 adopUrd,pvovided cheiivists agree alioul tlie pro/por- 
tions.' 1 make oxygen unity because I think [iroportions are 

• more intelilgible the sinailer the numbers are by which they an? 
re^ij^sciited ; but in tlic tables wliich constitute an appendix to 
niy late work, I liuvc given both scalcvs, to aocoinniodalc llu^se 
wlio pre fer the- hydrogen scale to the oxygen one. The argu- 
ments ot ilie reviewer could not fail to be amusing, knowing, us 
1 diu, that helias heen in the habit himself of' making use of the 
oxygen scale. A otliihg, therefore, hut the spirit of contradic- 
tion, and the ainbitioii of saying what he considered as smart 
things, could have induced liiin in his review to embrace the 
side which he has taken. Wiiea Jie sviys that hyckogen enters 

•h-ito more numerous and more interesting coudmuiljons tliaii 
oxygen, th(‘ fctatemeat 1% in direct vuriuuce with our prcjseut 
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chemical knowledge. ' Abundance of new combinations of ele- 
mentary bodies indeed still remain unknown ; bui hydrogen,^ 
from its peculiar qualities, is less likely to admit of^our uniting 
it to elementary booties in gene^^ than oxygen, oj^any other 
cheniicjil body whatever. Thp^'^nly observation of the reviewer 
upon this subject which has any force is borrowed from Dr, 
Prout, and borrow ed too as usual without acknowledgment. 

f). 13y far the longest and most elaborate part of the review, 
and what was intended to constitute the grand disfplay of the 
knowledge aruPsagacity of the reviewer, is the atta(!k;upon the 
third chapter of my wofk. It occupies eight pages, and was 
viewed by J.lic author wdfh much self-complacency. Vvhat 
betrays the cloven foot of the reviewer is the qualification with 
wliich he takes care to guard every observation, lie admits tlie 
Irutli of all my conclusions, satisfying himself with denying the ‘ 
validity of all the premises. Now as the opinions which 1 have 
advanced in my tliird chapter, though at present pretty generally 
admitted, were, when T tirsU gave tliem to the public in the 
A iinah oj' J^lnlosophy, almost universally opposed, and by none 
with more violence than ’by the author of the review ; it is 
certainly a most extraordinary accident, to say the least of it, 
that sliould have led me to right conclusions from inaccuri^tl) 
experiments and (jffmive reasoning. 

Por a full of every thing conyiined in this redoubt- 

able part of tlic ix'vievv, I refer the reader to my answer to Mr. 
Kiiiny, inserted in the Annala of P/iiloaopIn/ for November last, 
*and to my account of the analysis of sulphate of zinc printed in 
the same number of that journal. It will be seei> there that I 
committed no niistak\i in my calculation, and that the experi- 
ments were as near the truth ys the most minute attention to 
accuracy could enable mo to go. The mistakes belong to the 
author of* the revicAV, who ifeft out of view a most important 
part of the data,.trie boiling^oint of the acid which 1 employed... 

It was fortunate for the reviewer that this answer of mine did 
not make its appearance till after the publication of the review. 
It might have obliged him to have cancelled the most imposing 
part of his essay, winch would have obliterattal a whole budgxt 
of vviUici.sms and re[)arLees upon which I had been told thatj^e 
•valued himself not a lijtle. He even boasted, it is said, to some 
ol’tho fewv individuals in Glasgow who still condescend to asso- 
ciate witlx liim, that he would demolish all my live years* labours 
ill five minutes. 

Tlie witty remarks upon the capacity Xif the llask which I 
employed for dissolving the zinc in my experiments to determine 
the specific gravity of hydrogen gas, are upon the whole tlie most 
passable in the review. I have some tliouglits, therefore, of 
sending the flask to the managers of the Andersouian Institiw 
tion, that they may place it in their uiusenm with a suitable 
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inscription, as a memorial of the j^reat prowess, the unirnpeach- 
*^ble candour, and the gentlemanly feelhlgs of their worthy 
professor. ^It is true that it met with a smal) accident about six 
weeks ag<?> while I was shoving its capacity to a gentleman 
who had culled on purpose to make inqtiiry on the subject, after 
the appearance of this most formidable review. The accident is 
'merely a trifling crack, not far from the mouth. In other 
rcsi)ectKS the flask is still entire, and is very much at the servic(3 
ofthe nuinagers of tlie Andersonian Institution. Porlin[)s indeed 
the crack'nuiy rather contribute to add to the value ofthe flask, 
as it will render it still more emblei|jLatuvul of tlie ilhistrioiis re- 
viewer whose mighty deeds it is intended to conimemoratc. 
From the regard which the managers have lately manifested for 
their worthy professor, I am led to believe that such a testimony 
of his acliievements would be most acceptable to them. 

A regard for veracity obliges me, though with regret, to contra- 
dict one ofthe most brilliant statements m this part ofthe review. 
The author informs us that lie repeated my experiment ; but 
that lie. took the precaution at the same time to insert a thormo- 
metet into the flask containing the* dilute sulj)huric acid ami 
2 tf.nc, and that it stood 11^ hij'lier than the teinperature of tlie 
water in which the flask was plirtigcd. in my experiments 

24 hours elapsed before the zinc was f^lly ^wi^usolved. Had the 
flask continued the \hale of that time IP'^^^al^^ve the water in 
which it was plunged, the quantity of heat given out dining the 
solution of loO grains of zinc must have been at least sutlicieiii 
to have heated six cubic inches of very dilute sulpluiiic acid 
1500 degreeVi ! Had the reviewer p^id any attention to tlie 
account wliicli 1 gave of my experiment, f, lie would have seen 
that’ I observed the teinperaturV during the solution with tlu' 
most careful attention. The utmost rise Vvbeii tlie experiments 
weve made in the waythat I hav^^' described in -my answer to 
Mr., Rainy, did not exceed ai^ during a vc-ry considerable 
portion oi’tlu? time, there was no rise of temperature whatever. 

6. I'Jio reviewer roundly asserts that my table of the atuniic 
strength of lauiiatic acid was copied from one which it seems 
he published in the Journal of Science for January, 1H22. I 
ww a little startled at learning the existence of this table, of 
wliich I w as not aware till ( saw it noticed in .the review. I am 
dispensed to siisjiect that a theft has indeed been cornmitted. 
My tnbfe was exhibited to the students of chemistry in (dasgow 
College (known to be a pretty numerous and annually increasing 
body) for the first iTme during the winter session 1820-21. 
Many qopies of it w ere taken and dispersed. Tlie review (varries 
internal evidence that the worthy Professor of the Andersonian 
Institution is not a little upon the alert to know what is going 
tm in the College laboratory. Indeed I know from jiositive 
inlormeitiou that he has more than once tampered witli my 
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students. I strongly suspect that a copy of my table found its 
way to the A ndersoniair Institution, and that it was thQup;ht too 
good a thing not to be appropriated. Whether this cf)njectnre 
^be well OK ill founded Ts of little #coi}Js«eque nee. The priority in 
' point of dale is indisputably min^;'j Indeed had Dr. CTre even 
published his table before mine was drawn up, I would have 
still submitted to the labour of the requisite experiments; 
because 1 had formed the resolution of subjecting every chemical 
*l‘act connected with iny subject to a new and rigid examination, 
whenever it was ki my power to do so. Dr. Ure’s table j)ub- 
lished in the Annals of l^liilosophi/ for 1817 is everywhere erro- 
neous to lha amount of about 33 per cent. The author was 
limn a suppor^er of the old doctrine respecting chlorine and 
muriatic acid ; and after having demonstrated the truth of his 
opinion by must irrefragable experiments, which the late Dr, 
Murray declared had been stolen from him, he turned to the 
right about, and embraced a theory which lie had just before 
demonstrated to be false ! « 

My table of the strength of nitric acid was draw n up during 
the winter 1821-22. Tlic greater number of the specihe gravi- 
ties on wdiich it is founded were taken by Mr. Colquhoun, of 
Glasgow, who was at that time inf assistant, with a degree of 
care and attention wkndr could not easily be surpassed. I have,* 
therefore, great in the accuracy of the table. Dr. 

lire’s table 1 havf^ libv^cr yet seen. It may oe very accurate and 
very useful. But liad \ been in possession of a copy of it, I 
sliould still have considered it us requisite to draw up my o?v^n. 

It was this deU rmination to take nothing on trust that was tlie 
cause of die great lciigtIi*oftiine.which niy experiments occupiecr. 
They were all made whth the ino.^ scrupulous attention to prcci- 
si<m, and \vi;rc all as aecurate aj^he means in my power enabled 
me to reudtrr them. When tbX .substances were common, the 
experiments were so* Irequeutl^ repeated, and so varied, that*I 
have, the utmost lamlidence in the results. Wlitai the substances 
\v(3re scarce, and when J was/cstricted to small (juantities, the 
l isk of error was mucli greater. This wais the case with palla- 
^liiun, of wiiich I possessed only a few^ grains, and respecting the 
atomic weight of which 1 could not have acquired any satisfac- 
Jaiowledgo, had not tile previous experiments of Berzelius*' 
enaliled in(3 to calculate in some measure beforehand. By the 
blierality of Dr, Wollaston, 1 have been lately supplied with 
some ounces of [lalladiiiiu. J have been enabled in consequence 
to repeat and vary iny experiments, and to extend them to 
seveial other salts of that metal; and liave had the satisfaction 
to find that the atomic weights of palladium and its oxide, ’given 
in my late wmrk, are fully confirmed by these new investigations. 

1 may notice here the Doctor’s modest averment, that the 
iirst analysis of ojiialate of ammonia. 'Nvas made by himself. The 
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constituents of tliis salt, exactly as 1 have stated them, were 
communicated to me by Dr. Prbutj before I left London in 
184 7. Perzelius had analyzed it at least as early; for he gives 
its constituents in the tables atjtacJied to the third volujine of his 
Larbok"" I'lCemien, publishccf^r^i 1818, which was traiis^itcd into 
French, and published by hiihself in 1819, under the title of 
Jhssai sur la Theorie des PropDrlioas Cliiaiiguea, a book which 
Dr. Ure has no doubt seen. It requires no little command of 
face to claim coolly as a discovery made by himself in 1(82:2 au 
analysis published by Berzelius in LSIH. 1 never dreamed that 
1 was claiming as rny own exclusively all the analyses which I 
have given in my late work. It is iiifieed true that , two-thirds of 
them at least are new, and that all of them were re))ealed in my 
laboratory either b}^ myself or my pupils, under my superinten- 
dence and direction. This was the object, and (he sole object 
in view. Historical details and claims of piiorily I left for my 
System ofChernistry, in the various editions of which they denuind 
and obtain a place. I was not^^ware that Dr. Hre had favoured 
the public with an analysis of this salt, and had I known it, 1 
should have seen no propriety in noticing his posthumous 
labours, 

7. The assertion that my experiments on the atomic weight 
'of lime, and tlie specific gravity of carboinp acitl gas, are ficti- 
tious, merits no answer, and shall recc*ivl3^i(iH.,e. 1 had occasion, 
during my long aifd' laborious researches Tro these important 
subjects, to examine the validity of some previous experiments 
of the worthy author of the review, by which he assured us tliat 
the carbonates could be analyzed with the utmost expedition 
jOid accuracy. I made no allusion to these experiments in my 
lajte work, because i take no pleasure in ex[)osing thc3 mistakes 
of others. FiVeii here I sltouki ^lavc been silent on^the subject, 
had the Doctor left me any altenutive. Phavj.* not a doubt that 
fictitious vSlatements ui)on this .sjii^ject have‘ been ])almed upon 
the public. It was very natural for the untlior of the ro\ie\v, 
conscious of the existence of his^ own j>reviuus siatcmeuls, to 
which he durst not venture to allude, lu turn up Ids nose at my 
researches; vvhicli lie good-naturedly allows to be accurate as to 
tlie conclusions, but impcussible as to the premises. There is a 

•^roV'erbial allusion to tins very common ino<le of conduct loo 
indelicate to be quoted here; but well worthy of the Doctor’s 
serious consideration, that he may know bv it how leguluto 
his conduct hereafter. 

8. 1 beg lee. ve to. ])resent my reader wilh another quotation 
from the review*. ISow we affirm tliat this experiment, from 
which* he deduces the atomic weight of chromium, was never 
made, for the result is impossible. jiaujiO/i/a does uol precipUafe 
oxide ofehioitihuu from the above ^^reen snlalioa in tariaric acid '^ 

The method here alluded to by the reviewer, and ])ro- 
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nouncexl impossible, ex 'cathedra, -is as follows: Chromate of 
potash is dissolved ia \vat<jr, aad tartaric acid is added to the 
hot solution till it acquires a green colour. Ammonia aJided to 
this solution tlirows dawn the protoxide of chromium in the 
^tiitc of a h>fdrate. It seems the Doctor had beeri^ying 

his hand at this experiment 5 bufhad been uusaccessful : and 
such is his high opinion of his own prowess that he deems every 
'tiling impossible wdiich he cannot himself perform. Dut this is, . 
jrtnhaps, rather narrowing the scale of jiossibility too iinich ; for* 

J am humbly ofopivion that many things are not only possible, 
but easy, which the Doctor cannot accomplish. Thus 1 l^now 
that my friend Mr. Luke HoXvaitl can manufacture mo§t beauti- 
ful cj ystals oi Lrtrtai ic acidy and that my friend Mr. Ramsay, of 
Glasgow, can maiudiicture excellent crystals of bichromate pf 
pcjla^ii ; yet if we were to apply the Doctor^s lest of possibility, 
we should conclude that neither the acid nor the salt coiild be 
manufactured at all. I shall be good-natured enough to explain 
the cause of the Doctors failure,^ and thus render the prepara- 
tion of protoxide of chromium by means of tartaric acid and 
ammonia, a possible process, even when conducted by the 
wortliy Professor of the Andersouian Institution, Glasgow. 

Tartaric acid has the ])rbpefty combining at once w’lth 
potash and most othey.sali£ial)le bases. If you digest bitartrale 
of potasli and prolo/ 4 de of*chromium mixed in tlic atomic pro- 
portions, and witK recjuisite quantity of t/atcr, a complete 
solution will be obtained, having a deep bluish green colour, and 
aliiJo-jt opaque. When this solution is evaporated to dryness, 
a gr(‘enish black powder remains, v/hich is a compound of two 
atoms tavtaiic acid, one £itom potash, one atom protoxide of* 
clifomium, with a ceilain quantity of water of crystallization.. 
This salt is readily soluble in wat^^aud like the otl)er compound 
tartrates is lud pvecipitutod by ijhu'nonia, nor by the fixed* alka- 
lies or tluiir carbonates. This .properly of the compound tar-* 
trates has been long known to chemists ; but it is particularly 
insisted on in a note to a very valuable paper of M. 11 . Ftose, 
printi^d in the IMenioirs (if the Swedish Academy for 1820. ' 

])r. Lre luid dissolved chromate of jiotash in water, and Iiad 
achied not merely the (puintity of tartaric acid necessary to 
reduce the <‘hrouiic acid to the state of protoxide ; but enough " 
to saturate tlic potash and protoxide of chromium in the solu- 
tion. lie had thus formed tiie coiupouud salt which I, call 
rafe of clnoitfium, Kow from the solution of tliis 
salt when it has been once formed, the protoxide of chromium 
cannot be preci[>iUited by ammonia ; but even when this blunder 
has been committed, the remedy is easy. JEvaporatc llie liquid 
to dryness, ignite the dry mass to destroy the tartaric acid, 
tligest tile black residue in water to dissolve out the potash. A 
black powder will remain which is a iiwXturo of cl)arcoarand 
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carbonate of chromium. Muriatic acicl will readily dissolve the 
protoxide of chromium. Filter the solution to get rid of the 
charcoah and evaporate it to dryness t^o get rid of the excess of 
acid. If the muriate. of.*cliromium thiis obtained be dissolved 
in water and mixed with arO Aonia, 'protoxide of chromium will 
be precipitated in abundance. If Dr. Ure will follow the simple 
directions here given, I shall pronounce him a bungler indeed 
if he cannot obtain protoxide of chromium in any quantity 
whatever. 

9. If the reader will indulge me in one quotation more from 
this most delectable morsel of criticism, I will not trouble liim 
again. .But I am unwilling to mtlihold any thing which is 
likely to display the uncommon candour, prolbund knowledge, 
and gentlemanly feelings, of the w'orthy Andersonian Prufessor 
of Glasgow. The passage I allude to is as follows : His 

number for. tartrate of potash is unquestionably wrong; and, 
indeed, though it were right, his conclusion would be erroneous ; 
for the inother-xoater (as he elegantly terms the limpid superna- 
tant liquid) contains, under his proportions, both tartaric acid 
and oxide of lead. Let it be tested with sulphate of soda, and 
it will become cloudy ; witli sulphuretted hydrogen, and it will 
become very black ; or wHli nitrate of lead, and tartrate of lead 
■will fall. TIjus the principle of Richte»,: of whose application 
our Doctor is so vain, becomes under kc^ management quite 
deceptious.^’ (ReVie\v, p. 138.) 

As 1 consider the method which I took to determine the 
edmposition of tartrate of potash to merit the attention of prac- 
tical chmnists, and as I made no allusion to llie principles on 
which this method is founded in my^kxte v/ork, 1 shall take the 
, present opportunity to poin^t them out. There are some acids 
wdiich cannot be precipitate^ (completely from saline solutions 
by any reagent in our possessim. Tartaric.ucid ili in this predi- 
' cament. I'artrate of lime is tV^e most insoluble of all tlie tar- 
trates, but the salts of lime do not precipitate this acid, unless 
we evaporate the mixture to ; but tartaric acid is so 

liable to be altered by heat, that this method is not quite safe. 
jVitrate of lead precipitates tartaric acid immediately ; but tar- 
trate of lead is not insoluble. Of course when nitrate of lead 
and tartrate of potash are mixed in the atomic proportions ailer 
the precipitate has subsided, a little tartrate of lead will remain 
in solution, I take care to concentrate this liquid so much that 
the tartrate of lead w hich it retains can amount only to a small 
fraction of a gi'ain. I then test it with nitrate of lead and tar- 
trate of potash — neither of which salts are capable of acting 
upon the tartrate of lead present ; but if‘ either lead or tartaric 
acid exist not in combination with each other, these reagents 
will indicate its presence* . By this method we have it in our 
power to determine the quantity of tartaric acid in a salt sufli- 
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cienily iieai* to be sure of the atomic composition of the salt 
under examination. The * application of sulphate of soda and 
sulphuretted hydrogen .is out of the question, because these 
reagents \?auld act upon the tarti^rffce of lead in solution.^ ^ VV^’ere 
nitrate of lead to. act indeed, as tne author erroneously states, 
the inference would be that the tartaric acid in the mixture was 
in excess. 

. In the analysis of tartrate of potash, I did not satisfy myself' 
witli determining the quantity of tartaric acid in a given weight 
of the salt, but ascertained likewise the amount of the pptash. 
My method was to ignite l(r5 grjiins of the crystals in a platinum 
crucible, and tc-.add to the solution nine grains of oxahe acid in. 
crystals. The potash was exactly saturated by this weight of 
acid ; for the solution, after being heated' to drive oflP the car- 
bonic acid, did not alter the colour of litmus Or cudbear oaper. 

10, I do not know whether the remarks made by Ilr. .Ure 
upon the non-precipitation of lead by sulphate of soda be in 
jest or earnest. He would scaC^ccly have hazarded them, I 
think, unless he had reckoned lather too much upon my for- 
bearance, and on the ignorance of the reader ; for so far as I 
know it was I myself who first pointed out this remarkable fact 
in a paper printed good many years ago in ihe Atmah of 
J^hilosophi/. To advance /a fact which I. tirst pointed out as 
a proof of uiy ig^Tr^aqce of the value of th^ reagents which I 
employed, is a degree of barefaced impudence to which every 
ch^unist in Great Britain would have been unequal, except^the 
Andersoniau Professor of Glasgow*. 

1 1. There is one observation more of the reviewer to wliichit^ 
will be re(piisite to attend before 1 conclude. He says that the 
best way of obtaining pure salt^Ms to take them as they arti 
prepared by Juanu factoring chemists. Were this recommenda- 
tiou to be adopted implicitly w 'young chemists, it would bp 
productive of most injurious mistakes. The coinpetition in this 
country among manufacturers is at present so great that they 
are under the necessity ^f sellmg at too low prices to be al:^le to 
produce tlu.ir salts in a state of complete purity. Caustic potash 
IS always contaminated with lead. Muriate of barytes as it 
comes from the makers is usually in the same predicament, and 
unless it be puiitied* will be unfit h)r use as a reagent. Nitrate 
of silver always contains gold, often copper, and sometimes 
potash.* Carbonate of soda always contains sulphuricr ac id. 
Bicarbonate of potash is never free from liaje. 1 have found 
sulphate of lime in the magnesia of commerce ; carbonate of 
zinc is a constant ingredient in acetate of zinc. ►Sulphate of 
zinc is never, and sulphate of copper seldom free from iron. 
Alum also is frequently contaminated witli the same metal. 
The muriatic acid of commerce is never free from sulphuric acid, 

Tiiist summer F was favoured witli a specimen of this salt prepared for sale in 
Dublin, which I found perfcc^y puce. 
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and this is the reason why its specific gravity is so high as 1*22. 
When spoke of muriatic acid in my work, I meant pure acid, 
and I have never been able, even in winter, to obtain it liiglier 
than l-s212. " 

I have now noticed every thing in the review tliat seems to 
me entitled to attention, or likely to mislead the young chemist. 
1 shall Conclude by observing that in my late work 1 liave given 
747 sets of experiments, most of them analyses, a considerable 
proportion of which are new, and all were performed in the 
College laboratory of Glasgow, either by myself or my pupils 
tinder my immediate directions and superintendence. A very 
considerable proportion of these analyses wer^r repeated many 
times before I felt satisfied with the result. This labour, the 
greatest hitherto undertaken by any individual chemist, occu- 
pied the whole of my attention for five years, during tlie greatest 
part of which time I was as assiduously employed as any jouriiey- 
man in Glasgow. Now let us sum up the result of iJr. Ure^s 
animadversions. He affirms (without assigning any reason for 
his statement) that three of my an^rlyses are erroneous, that three 
are fictitious, and that I have stolen three liom his own imma- 
culate publications. Now ,>vere we to grant the truth ol’ this 
impudent and most profligate statement,, it would still follow^ 
even by his own showing, tliat 735 of my ajaalyscs are perfectly 
accurate. ' . • ' 


Article IL 

0?i the Origin of Ergot. By Gefleral iMarlin Field.'*^ 

As to the origin and natubr of ejgot, various opinions and 
theories have been adopted ^but the three foLowing have 
appeared the most plausible, and^iavc been the most strenuousiy 
supported. First : ^mong the French, Tissot and others aflinn, 
that ergot, of spurred rye, is such as suffers an irregular vege- 
tation in the middle substaiicO between the grain and the leaf, 
producing ah excrescence and that this morbid change is 
produced by the extremes of humidity and Inrat of the season. 

** Second : In England it has been the opinion of some, that 
ergot is an excrescence, caused by the sling and deposition of 
the eggs of an insect.’^ 

' And third : Others affirm, that it is a parasitic Fungus^ like 
tlic dificrent sorls-of blight, smut, &c.'’ 

I shall not attemjit to su[)port or oppose cither of the opinions 
abovomentioned ; but shall ndate such facts as have fallen 
under rny view, without regard to any theory upon the subject. 
The'‘ field of rye in which I made my observations was within 
’ fifty yards of my house, which afforded me an opportunity of 

American Journal of Sdcn.ee. 



1B26.J Origin of Ergoi. 15 

examining it daily for many wceivs. It wa'^J of that specie's^ 
which, in this part of thV country, is usually denomiiiuted the 
NorvHii/ or IV/tife Rj/(\-\x\\d which has ever been observed to be* 
far morc*pj;oduc1ive of ergot lhaiAthc English spring ryr> or that 
which is said to be a native of thi?islaiid*uf Candia. But it is not 
recollected, that during any former season, the ergot has been 
found so abundant, in tliis vicinity, as during the last. 

The Norway rye is in blossom about as early in the. season as 
the FiSiglish spring rye ; but is two w'^eks later at harvest, loom 
this circumstance , *0110 reason may be assigned, why the/onner 
is so much more productive of ergot, than the latter. The longer 
the grain continues in tlie pulpy or milky state, the inOre favour- 
able is the op|>ortiinity presented for the operatioli of the cause 
whicli produces tlie ergot. Tlnit such is the fact, experience 
clearly demonstrates. 

The held of rye which I very frequently examined, was in full 
bIoss(uu about the 3(ltli of June ; but I discovered no appear- 
ances of ergot till the 22dof Jftiy. From that time, until the 
12th of Augiist, when the rye was harvested, it might be found 
of various dinumsious. ir[>ofi minute examination, 1 discovered 
that every grain of ergot, as it emerged from the glume, had , 
ait.aclicd to iis apex the shrivelled rind of a grain of rye, whicli* 
liad tlie appearance ^[:>f once being in a healthy state. This led 
me to c’onjectuim tuit a dfseased state of piimaty 

(•auso of the ergot, 'to ascertain the fact, 1 impaired to the rye- 
fqihl, where I discovered groups of flies collected upon the ly^ads 
of rye, apparently in the pursuit of something within the glume. 
On opening the valve of the glume, where the flics were thivs 
collected, I found the sTiccharine juice of the grains of rye was 
o )/ing out, ibid would soon produce small drops. I wus then 
convinced ll|at it wasJthis sacct'arine fluid which was so inviting 
to the multitude o? t^ies tliat cbllected upon those heads of ryii, 
v/liich contained any diseased grains. Having collected a num- 
ber of grains, of full-grown size, and exhibiting appearances 
rsimilar to those al)ove«descr?bed, I placed the same umlcv a 
microscope, by which 1 could clearly discover a small orifice iu 
each, near the end opposite to that to which the thread of tntlri’- 
lion had been attached. I could also discover the juice of the., 
gT;iiu was still discharging from the ovitico. 

On the morning of the first of August, by observing the 
groups (rf flics, 1 found two heads of rye near each otheV, and 
each of which contained a grain of punctured or diseased rye. 
'Hie culius I tied to a slake,, drove between then], the better to 
enable me again to fliid them, and to observe ttieiv future 
appearances. At tliat time the punctured, grains exhibited no 
symptoms of decay, oiherwusc than a small discharge of fluid. 
During the first day, tlie flics were busily euiployed in extracting 
their delicious beverage from the orificv] of each grain, aiuTwhcu 
it did not flow iu siuiicient. quantity for their supply, they wamld 
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'Drobe it anew. On the 2d of August both grains appeared to 
£)e in a state of fermentation, and rapidly tending to decay* (Jii 
the 3d, being forty- eight hours from the time when I commenced 
iny observations, each grain Imd become* a rotten and shapeless 
mass, and exhibited very litti#’ appearance of healthy rye. Then* 
on carefully opening tlie valves of the glume, I discovered in 
each a Ksmall black globule, the size of which was ratlier larger 
than a pin’s head. These were situate at the points of the 
peduncles . 'of the diseased grains, which afterwards proved to be' 
ergot. During the first four days alter the ergot was discovered, 
they grew in length very near two lines in each 24 hours, dis- 
placing the remains of the diseased lye from the glumes which 
they had occupied. On the 12th of August, the ergot had 
attained its full growth. The dimensions of one grain of ergot 
were 12 lines in length, arid three lines in diameter. The other 
grain measured a little less. 

Ou the 3d of August, being convinced that the primary cause 
of ergot was the puncture of the healthy grain by the lly, it 
occurred to me that perhaps it might be produced by such means 
as I possessed. To ascertain this* fact, with the point of a fine 
needle \ punctured four grains of rye, in the same liead, it (hen 
being in a green pulpy state/and offull groivn size. A discliarge 
'of the juice of the grains was soon discovered from the orifice of 
each. The flies collected as in those caseis^belbre mentioned. 
The result was, tliat on the fourth day after tlie operafion was 
performed, ergot appeared in the glume, occupying lliti ))laces 
of t>Vo of the punctured grains. The other two grains exhibited 
no symptoms of decay, but continued in a healthy state. From 
appearances, I am led to believe that in^warra dry weatlier many 
grains of rye are punctured, wdiich are not materially injured 
thereby. The orifice closes beVire a sufficient rpianlity of juice 
has escaped to produce fermentation and ([ecay. • Tliis may, 
tKen.dbre, be assigned as one reason why clotuj^ and wet seasons 
are so much more productive of ergot than those which are fair 
and dry. t . c 

L'lider a good microscope, I occasionally examined the ergot, 
and also the grains of rye, in every stage of decay, but was never 
able to discover in either the eggs or larvcc of any insect. 1, 

' therefore, conclude that the puncture of the fl y is for the purpose 
of extracting its food from tlie rye, and not for the deposition 
of its eggs. 

The fly is of the hairy or bristly species of Musca, and also a 
species of the blow fly.” It deposits its eggs upon animal 
flesh, either fresh or putrid. Its wings are transparent, abdo- 
men dark green, larger than the common house fly ; in tliis 
climate, in the months of July, August, and Se[)tember, tlie 
most numerous species of the (ly, and very amioying to horses, 
oxen, and some other animals. 

The above statement contains all the material facts which 
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have fallen tinder my view, in relation to the cause of ergot; ahd 
how far they go lo sii{^iOjrt or oppose either of the theories here-r 
tofore adopted upon the subject, I submit to the decision of 
others. ^ . * . . ' 

In the Conclusion of this artic% perhaps it may iiotbe impro- 
per to state some facts in relation to the elFect which the ergot 
produces upon the health of the plant on which it grows. I was 
never able to discover that the culm of rye was in the leajst 
• affected by the ergot; but I have observed that invariably 
where there were^to the number of eight or ten grains of ergot, 
no healthy or sound rye could be found in the same) head. In 
such cases it appears that all the noiuis^hment which the culm 
affords is exhausted by the ergot, hnd the rye suffers a severe 
bli<xlit. . ^ , 

The size of the ergot is usually in proportion to the nuniber of 
grains in the same head. For wdien we find but one 'grain in a ^ 
rye-head, it is generally from 10 to 14 lines in length, and two 
ov three in diameter; but wher^^there are from 26 toiiO grains, 
which is not unfrequent, their diiuensions are proportionably 
less, being often not greater than sound rye. 


I. 

AllTlCLE III. 

of (he Ore of Iridium* By T. Thomson, MD. FRS. 

*ls a paper inserted by Dr. Wollaston in the Philosophical 
Transactions for 1805, he gives an account of an ore of iridium 
which is intermixed with4he grains of crude platinum, and whicli 
remains ‘ unacted upon after the platinum has been dissolved in 
nilro-nuirialjc acid. JTe picked'^out a number of these grains, 
and gave airacc<^Wt of some eff-their most remarkable propegp- 
ties. They liaveV foliated texfture, a peculiar lustre, are britfto, 
and have a specific gravity of ly'5; thus constituting the 
hcaviciit body hitherto , discovered in nature. Dr. Wollaston 
informs us that by analysis he could detect in it nothing but 
iridium and (Osmium, llo selected a portion of this ore, and 
gave it to the late, Mr. Smithson Tennant, requesting him to^ 
make an exact analysis of it. ** 

Unfortunately this amiable and highly ingenious mmi was cut 
off by a most melancholy accident before he had found leisure 
to execute the projected analysis. J. had received a quantity of 
the same ore from Dr. Wollaston many years ago ; but as I 
considered the investigation of the >metals in crude platinum as 
in some measure forbidden ground, I was unwilling to obtrude 
upon it while there was any reason to expect that Dr. Wollaston 
himself might be prevailed upon to undertake a task which Jie 
was so much better qualified for than any other person. But as 
New iSeries^ vol. xu c 
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twenty years have elapsed without any iliihg having been added 
to our knowledge of this ore, I was;, induced to attempt the 
analysis Ci'it on the supposition that it was likely to throw some 
light upon the atomic weight of osmiumy which I had tried in 
vain to determine by other mettods^ 

After some preliminary experihients, I found the most success- 
ful method of proceeding was to heat the ore with a mixture of 
caustic potash and nitre. A platinum crucible could not be 
employed, . because at the heat which I found it necesvsary to 
use^ the crucible was sensibly corroded. I .tried green glass 
vessels ‘with no better success ; and at last made choice of a 
silver crucible, which, when the quantity of saltpetre was not 
tod groat, was not sensibly a(?ted on at a red heat, 

Ten grains of very pure plates of ore of iridium were heated 
in a*sih er crucible over a lamp m a mixture consisting of about 
50 grains of potash and 20 of saltpetre, and kept for about 
*half ail hour ill a heat approaching to. redness, and ultimately 
quite red. The potash and nitr^ soon fused, and became quite 
black and opaque. When all aiction seemed at an end, the 
process w^as stopped, water was poured into the crucible, and 
the whole potash and nitre washed out. An opaque liquid was 
’ thus obtained, which, when kft for 24 hours, deposited a number 
of black flocks. The residual liquid had an olive-green colour. 
When heated, it deposited some more^ black. Aocks, and became 
colourl€jss. It had a’ strong smell of osmium; ' 

The residual ore of iridium W'-^s black on the surface ; but 
being digested for 24 hours in muriatic acid, it assumed the 
metallic lustre as at first. The muriatic acid liquid remained 
ttansparent; but had acquired a reddish brown colour. The 
OFe of iridium by these two processes was reduced tO' 7*35 grs. 

Being again heated with pis^tash and nitre, and afterwards 
digested in muriatic acid, it was^reduced to 6\}J grains. 

' After being subjected a thirdutime to this treatment, it was 
reduced to 4*45 grains. 

A fourth heating witli potash and digevstion in muriatic acid 
reduded it to 2*78 grains. 

. A fifth to 2*3 grains. 

A sixth to 1*5 grain, 

^ A seventh to 1*18 grain. 

This small residue had the metallic liisfre, and e\actly the 
characters of the original one. I, there fore‘, stppped the process 
here. If we subtract the 1*18 grain of residue from the 10 
grains taken, there will remain 8*82 grains for the quantity 
actually subjected to analysis. 

All the potash solutions were collected together and boiled in 
a flask till they became limpid and colourless. Osmium was 
given out, arid a black flocky precipitate fell, which, being 
collected and dried on the filter, weighed 5r4 gtains. 
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This black deposit was light and bulky. When exposed to 
the heat of a spirrt-lamp in a small, porcelain crucible, it took 
fire, and burnt for an ink'ant, owing, I suspect, to sqjme small 
vegetable matter from. the filter being mixed with it. It retamed 
. its black* colour after having been exposed to a strong red Aeat, 
but the weight was reduced to 4'765 grains. When tms powder 
was digested in nitro-muriatic acid, a red solutiorf was obtained, 
wliich became colourless by the addition of gallic acid, and 
jcould not be precipitated by the action of any reagent triedfl 
Hence it was ii’idi^m. A complete solution of the black po^yder 
could not be effected by nitro-muriatic acid, showing that the 
iridium was in the metallic state. 

The muriatic acid solutions being collected together and 
evaporated to dryness, left a black matter weighing 3'3 grains ; 
but reduced by exptTsure to a strong red heat to 1'89 grain. 
This portion had been united to the 4*765 grains of iridium 
obtained from the potash, and the whole was digested for a 
week on the sand-bath in muriatic acid. The red coloured 
liquid became colourless when* ammonia was added to it in 
excess ; but a slight flocky precipitate fell Which had a brown 
colour, and weighed, after being dried in a red heat, 0*33 grain. 
This matter dissolved in muriatic acid. The solution was 
reddish yellow, and s^fuck a deep blue with prussiate of potash. • 
Hence the flocks w<^)'e perQxide of iron, equivalent to 0*23 grain 
of metallic iron, -i'tt'he colourless solution thus freed from iron 
being evaporated to dryness, and redissolved, assumed its 
ordinal red colour. 

Thus from 8*82 grains of ore of iridium were obtained, 


Iridium G‘43 or 7*5 

Iron 0-23 0*277 

Losfe (obviouifly osmium) 2*16 2*61 


* , ‘ ' 8*82 

I have shown in a lateVork that the atomic weight of iridium 
is 3*75. We see from the preceding analysis, which I had the 
patience to perform twice, notwithstanding the tediousness of 
the manipulations, that the ore of iridium (abstracting the iron, . 
which is probably only accidentally present) is composed of three 
p^rts iridium and one part osmium. If we consider it^as a 
compound of two atoms iridium and one atom osmium, the'atom 
of osmium will be 2*6. If it be a compound of one atom of each 
constituent, the atom of osmium will be 1*25, or the same as the 
atom of fluoric acid. We have, not data at present to determine 
which of tliese suppositions is the true. one. I shall, . therefore, 
make choice of the first number provisionally till we have it in 
our power to determine the point with more accuracy. 
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Article IV ^ 

Ou Naval Architecture. . By George IJarvey, Esq- FRS. L, ScE- 
(To the Editorsjof the Atwah of Pkihisophi/^) 

GENJLKMKN, Plymouth, Nov. 5, 1825. 

No better method, perhaps, ^can be adopted for benefltting 
naval architecture iu its present state, than by making it occa- 
•sionally the* suli^ect of friendly, ^discussion in our philosophical 
jouriuils ; of freely stating what are its wants and defects ; what 
points require elucidation ; which of its elementary principles 
are involved iii obscurity; and what ought to be the means 
employed to carry it to that pitch of perfection its ardent and 
eager cultivators desire. 

• Without meaning to cast the slightest reflection on those who 
have preceded us in the culiivation of this interesting and 
important aft, it ought freely to be admitted that much remains 
to be done for its improvement ; and that as every nation almost 
is aiming more or less at a piariti me character, and that w e have 
around us so many countries jealous of oxif national superidiity, 
of our wealth and commercial prosperity, and of all those advan- 
tages which so pii^-eminently distinguish jJri tain above every 
other nation, it behoves us as individuals, and collectively as a 
nation, to spare no paihd in giving to our naval and commercial 
marine every degree of perfection of which they are susceptible. 
" . The plan suggested by Mr. Major in the Annals of Phi/osopfn/ 
for November, is one well calculated fo awaken attention; and 
though the undertaking may qt first view appear too wide and 
extended to be attempted in aJl^ the generality prcfposed, yet if 
tlie best ships of each class were selected, anti due consideration 
used, to free it in its execution from those difficulties and 
embarrassments which sometimes so unexpectedly arise to 
mpede the experimenter, the most important consequences to 
naval architecture might be reasonably anticipated from it. A 
digest of the British navy, which shpuld embrace onlj/ the 
elements proposed by Mr. Major, properly methodized and 
arranged f would form a body of knowledge of so important and 
peculiar a kind, that it would be difficult to estimate its value. 
To me, I am, free to confess, the idea is new ; nor iu my estima- 
tion is novelty the most important of its characteristics. It 
is, in truth, carrying at once into the very heart of ship-building 
thatspirit of genuine induction which? so many other branches 

of knowledge, has produced such mighty consequences; nor do 
i know of any one, thing so likely at the present moment to 
increase our stock of information respecting this useful art as 
the scheme now proposed for consideration. 
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We have much to lejirn respecting shi D-biulding. We ought 
certainly to know every tfiing capable of :)eing known respecting 
it ; and much might .be gained by experiments founded on a 
philosopTiinal basis. It would be of great importance, for, 
example, to have precise and definite notions respecting the 
plane of floatation ; how that plane is Connected with the mid- 
ship section; aiidhovi^ the two are related to tljie sailing qualities 
. of the vessel of which they form a part. In like inanner, *it 
would be advantageous to have correct and accurate ideas 
respecting the positions of. the centres of gravity of the entire 
vessel and of its displacement; and to know how these points 
are rehUed to each other, in a given number of approved experi- 
ments. Is there indeed a single element connected with naval 
architecture which in the present state of our knowledge it is 
not desirable to improve ? 

Let us inquire for a moment how we obtain information in 
other caSes ; how the philosopher works in his difficult investi- 
gations ; and what are the instruments and means, employed by 
him when tracing the hidden.mysteries of nature. Are they not 
experiment, — observation , — a careful watching after resemblances 
and relations of every kind? Does l\enot analyze every principle, 
separate every part, rand in the end collect into general ancT 
connected laws th^ iudiyidual results which, his sagacity has 
^discovered ? Just^ik) aught it to be in the piflrsuit of naval archi- 
^tecture.; for there are about that subject, elements of a very 
peculiar kind whose individual properties and collective laws it 
is of the highest importance to determine. Much may indeed 
be said about theory ; bjut pure theory has yet dohe little fdr 
ship-building. What we want is a \heovy founded on the ba$is 
of experiiTient and observation;^ and as I have remarked on 
another occfision, witllout it “ all is darkness and uncertainty/’* 
The first mathemfitician in Eyrope may speculate for ever Six 
the forms of floating bodies ; he may dazzle his imagination 
with his ideal creations : he may multiply his analytical combi- 
iiatious, and pile his highest orders of integrals on each olher ; 
and yet, when called upon to make his practical 3lications, 
his formula^, almost lose their identity, and all his go cen specn* 
lations vanish. But place in the hands of such a man a well 
digested body of experimental results; show him how, ii 
numerous instances, one property of a vessel has been invariablj 
connected. with another : give to him those comtdhts which an 
to link together the disjointed elements of his •problem; furnisl 
him with experimental data on which he can depend, and fron 
which he can with confidence draw such results as his grOwiiVf 
jnvestigatioris require ; and we shall find in the end a strikin; 
contrast to his former results. The data supplied to him wii 

* AnnaWof Philosophy, vol. viii, p. 445, New Series, 
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have disclosed relations never before" aftticipated, and conclu- 
sions never before imagined. Thus would naval architecture be 
/ benefitted ; and an art, which, it is not tOo much to say, is of the 
I very first importance fai‘ the British nation to cultivate and 
encourage, would be freed from the trammels of uncertain and 
antiquated rules, and placed on a basis better suited to its 
dignity and value. 

X have ‘one word, however, tp say on resistances — a subject 
which J contend it is of very great importance for our naval 
constructors to be acquainted with. It is no argument because 
the labours of the French Academicians, and of the Society for 
the Promotion of Naval Architecture, have not produced all 
that practical' benefit which might have been anticipated from 
their high talents, and the unwearied assiduity with which the 
subject was prosecuted by them, that therefore no better infor- 
mation couldl be derived firom a course of experiments op some 
other plan. Rather should -such difficulties and obstacles 
operate as a stimulus to new exertions; to inquiries ivhi/ so 
much apparently well-directed labour should have produced so 
little that is of practical value, and not in ho meless despair 
abandon an inquiry because our predecpssots acaieved not all 
we desire. 

Finally, it is mtwjli to be desired that we*%hould be furnished, 
before the inquiry is undertaken^ with a table of the principal 
elements which such an investigation as that under consideration 
ought to embrace, arranged, in the order best adapted to the 
relations tiiey bear to each other. A methodical statement of 
pur actual wants in the first place wohld be one step towards 
their attainment ; and no better method, perhaps, can for tlie 
present be devised, than ari^anging^ tlie objec|s desired m 
tabular and systematic forms. Nor should,, those forms embrace 
merely the ultimate results of the elements required, but the 
necessary and essential steps on which the respective elements 
depend. This plan of tabulating the <i«teps and results of our 
inquiries is one of very great importance in the present state of 
the sciences, since it exhibita at once what are our actual 
possessions, and what further aid we require to lead them 
onwards to perfection. The advantages of this method of con- 
ducting investigations are now beginning to be felt, and, as 
knovvledge and the useful arts ej^tend, it will become more and 
more necessary,. 
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Article V. 

Observations on some Mineral Species. Extracted from a Letter 
of M. Berzelius to M.* Alexander Brogniart.*’ 

, Stockholm, March 15^ J825. 

My labours during the last winter have been sometinies 
devoted to mineralogical subjects. I think I have already- 
informed you that the mineral so similar to zircoji, which 
M. Tank showed us at Christiania, and in which I found phos- 
phoric acid b^ means of the^blowj^ipe, is ^phosphate of yttria. 
We also observed .another mineral found in the sienite of Frede- 
ricvvern, black, very brilliant, and formed of small rectangular 
prisms. I have analyzed it, and found in it oxide of titanium, 
zirconia, yttria, lime, the protoxides of iron, manganese, and 
cerium, and traces of the oxide of tin, potash, silica, and 
magnesia. I have named \t. Polymigiiitey from the multiplicity 
of its elements. The Levine sent me by Dr. Brewster is abso- 
lutely nothing more than chabasie, in which a portion of the 
lime ivS replaced by soda. The mesola which I analyzed, and^ 
named somewhere jn Brewster’s Journal, is in the same predica^ 
inent ; it is merely a chabasie rich in soda. 

I have analyze;rthe last portion that I had left of the mineral 
containing I found in it phosphoric acid, united to 

pxide of cerium and yttria ; and 1 have discovered th^t this 
pretended earth is nothing else but a sub-phosphate of yttria. 
One element, therefore, must be erased from the catalogue. , ^ 

1 have examined twd arseniates of iron, one from Villa- Ricca, 
in Brasil, the otlier from Wurfelerz. I find the formula of the 

.hrst = fJ As +. 2 Fe As + 12 Aq. That is to say, it a 
neutral arseniate. of the protoxide, in -which two-thiriis of the 
latter are converted into deutoxide. (C'eshuMUre, que e'est 
rarsiniate neiilre du p^ oLoxitit'y dam lequel deux tiers de celui^ci 
sent convertis en deutoxide.) The formula of the wurfelerz is 

Fe'^ As- + 2 Fe’ As” 36 Aq. It is the common sub-arseniate 
.of the protoxide, in which two-thirds of the protoxide are coff- 
verted into deutoxidC. f 

. The scorodite of Saxony is not identical vvith.,either .of these 
two arseniates. We, therefore, know three different native 
virseniates of iron. This analytical labour lias led me to revise 

** From the Annales dcs Sciences Naturclles. • 

f Contrary to our usual custom, we have copied the symbols of the oriijinal text, not 
p-oni any late convictioh of tlieir utility, but lest, by endeavouring to translate them 
into common language, wc might fall into error. What a sub-arseniate of a ptotoxidt^ 
iwo-thirds of wluch consist of (kutoxide, may be, we are somewhat puziled to compre* 
liend,— JE(f. 
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all the ‘analyses of the native phosphates and aiseniates tlmt we 
possess, fypm which it‘ follows that a metal may give with each 
of those two acids no less than .eleven different salts. Mine- 
ralogy presents us:|p^ith nine different modes of combination, and 
the remaining two are very common in our laboratories. 

In an old memoir oh a particular species of tantalite from 
Fiiiland, the specific gravity bf whicli much exceeded that of the 
other species/ and whose powder had a bright cinnamon colour, 
I had Cet<*rmined it to he a iantaliui^M of iron (not oxidated) 
mixed with a smart portion of tantaliate of oxidulous iron, . The 
new experiments whiclx I have lately made on t^iitaliuvn prove 
t\ikt what I formerly comsidpred as metallic tantaliuni, is in fact 
an oxide of that metal which I have since learnt how to reduce 


completely, " We thus have two tantalites in Finland, one of 
which is tlie neutral tantalite of the protoxides of iron and 
manganese, apd the other a compound of the protoxide of iron 
and protoxide of tantaliuni. ^ 

M. Mosander has been engaged in the analysis of the white 
serpentine, wdiicli we discovered at Gullsjo, on our visit to that 
place. You w ill find the formula in the systematic enumeration. 
This stone contains besides a little slrontita. 


* M* Walmstedt litis commuhicated to the ‘Academy bf Sciences 

along work on Peridot; from which it follows that the formula 

Ml * 

is He found no lime in that miaeial. 


. Articled VI. 

Onjinding the X^ongitnde at 3ea. By tho II ev. J. 1^. Kmmelt. 

(To the Editors of the Anrtah of Philosophy,) 

Great Ouseburn^ Kov, 23, 

Onv account of the importance^of thd* subject, various expe- 
dients lijave been devised. Of those which are perfectly Just in 
theory, few can bo employed on account of t)ie peculiar circum- 
cTitances in which the mariner is placed. Notwithstanding tlie 
number of plans that hav^ been adopted, and the gTeat excel- 
lency of many of them, the.'probJem has been but imperfectly 
solvedj^ and perhaps no very great improvement can bo expected^ 
However, whatever tends to increase the accuracy- of the 
methods now in use, or to facilitate their application, must be 
(Considered important both m a scientific and commercial point 
ofvievy., i 

The Ihnar method^ although less accurate than some others, is 
that on which the mariner must chiefly ^ely/; it. is used in our 
navy, and on board the East India ships ; it givfs good practical 
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results ; but suit>e tile ^computation jb tedious^ and since some 
skill in observing, as in the use of nauticali tables, is 

required, it is rarely siAOj^pi by the. masters of merchant vessels: 
indeed lli^ merchant is left without any, ready means of 

delerniining the longitude ; it -is deduced from the reckoning 
which depends upon the Jog only, and the longitude is erroneous 
frequently as much as 2% 3^, or even 4°; and doubtless theee 
errors occasion the loss of many lives and much property. 

It is to be regretted that the owners of ships do not pay more 
attention to the instruments which are to guide their property, 
and many of llieir fellow creatures, during' long and hazardous 
voyages ; freqj.iently the .only instrument carried out, besides 
the compasses, is an octant, with plain sights ; these are usually 
so carelessly fitted up by country w'orkmen, that I have detected 
a very considerable index error, which was not noticed, nor 
known to exist, either by the workman or the master of the ship. 
80 long' as such instruments are employed, neither can the lunar 
method nor the chronometer be of any use ; frequently these 
octants are fitted up w ithout a tangent screw ; and of these, in 
very common use, there are very many on which reliance cannot 
be pJaced nearer than t^vo or three^ minutes. In the adjustment • 
eitlnn' in estimating removing the index error, I have seen tb^ 
w orknian observe any object, as a chimney corner, not SO yards 
ofi'; and witli great error which so crude an observation 
introduces, tlie instrument has been taken to sea as' perfect. 

• The object of the present paper is to propose a more accurate 
measure of a lunar distance than can be taken wdth any sextant ; 
to register the corrections of every possible distance,* and under 
all circumstances, in taljles, whereby all the labour of computa- 
tion will be taken out of the hands of the master of a merchant 
ship, and the longitutle will be found certainly within 3(/ of a 
great circle ; \vhire4,lie more J^cientific mariner will obtain mcJte 
accurate results by directly working out every observation. 

The lunar method is never employed in the merchant service, 
because the computatio^i is lofigand tedioi’is, and the masters of 
tliose vessels are seldom able to apply logarithmic tables : who-* 
ever w. ill take the trouble to work out an example will find it 
occu]>y more time than the masters of ships in general can* 
s*pare, and besides, they are’ seldom possessed of suiiicient 
knowiedge. The sextant is so imperfect an instrumei^t, that 
there is j-ooni for very considerable improvement; it is certainiy 
a most convenient and valuable nautical instr-ument; but wlien' 
the sun or hiobn is viewed, the image is fringed, on account of 
the passage of the light obliquely tlivougb the miri^ors, \dienee 
two equally good observers wiirt«;u!;e different measures of the same 
angle. The radius of the instrument is too small to adttiit of 
any great accuracy ; for*on'account of the principle o.fthe instru- 
ment; it equivalent to one which does not depend on the 
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reflecting principle of half the radius ; if then ita radius be nine 
inches, if is equivalent to an iiist giEgfip t of 4i- inches radius, 
ivhichjs not on the reflecting princip||p^he greatest defect of 
the sextant, except it be constructed dfi Sir L Newtou*« principle, 
which is decidedly the best, arises from the very low power of 
the telescope which is applied to it. The aperture of the tele- 
scope never exceeds one*nalf or three-fourths of an inch, and the 
Vower is generally about five or seven times. Now it is well 
, x;nown to all practical astrdhomers, that when the aperture of a 
telescope is very much reduced, the inflected light causes great 
indistinctness ; small as is the aperture of the telescope, half of 
it only receives the rays which emanate from each object ; the 
inflection which takes place at the termination of the silvered 
part of the horizon glass, and about the cell which includes the 
object glass of the telescope, renders the vision indistinct. Also 
the rays proceeding from one object suffer two reflections, and 
those from the other pass through a thick plate of glass placed 
obliquely; tl^e consequence of this, and the very small aperture 
used, is, that the field of view is so dark, that stars are observed 
with great difficulty, and the horizon cannot often be seen iu 
the night. Altlfough the tejescope may magnify six times, in 
which, case an angle of 10" will be just visible, 1 know from my 
own experience, and the testimony pf pthers, well versed in these 
matters, that on account of the darkness .of the field of view in 
the night time, and the fringes attached to the objects viewed, 
a measure, correct to a minute, is a very good one. 

What I have already stated will justify an attempt to render 
the lunar method more accurate, and to furnish the masters of 
merchant vessels with a method which shall remove all thedilli- 
culties which at present exist in working out the observations.^ 
During a voyage to St. Helena, the great astronomer Dr. 
Halley proved that a telescope pf five or six' feet long might be 
easily managed in moderate w'eather, and that ocdullations of 
the nxed stars and planets might be observed ; hence he ])ro- 
posed ocQuItations to be used for finding the longitude ; and 
since telesco >es, magnifying 20 or 80 times, are now constantly 
used at sea, 1 do riot anticipate any objectipn to instruments of 
the like power; those which Dr. If. proved might be used, 
magnified much more. A more correct value of the longitude 
cannpt be obtained than that deduced from an occultation, and 
it is to be regretted that they have not been more generally used, 
and that so few have been nbticed iiji the Natitic?;! Ahrianac ; for 
they happen so frequently, that even with the aid of a good 
watch, tie longitude mirat always he known to half a degree; 
and by thenar the rate or a chronometer may always be ascer- 
tained. - ? ; ^ . > 

Instead of measuring the rnoon^ distance from,ia star, when 
that distanefed^ great; I propose the tise of a telescope , 
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having a divided objector eye glass micrometer ; tli^ latter will 
resemble the Coming^ up glass,” invented, I think, by Jones. ‘ 
With tfiis instrument 1 propose to measure the moon^s distance 
from a star, when this distance does not exceed 2^, or 2° 30'. 
The advantages of this method are, that the distance will be 
much more correctly measured than by any sextant (Dr. Halley 
has proved that a telescope of suffipient power may be used, 
instruments* of adequate power are daily employed at sea); and 
the limits of the*observations are such, that the correction to be 
applied to the observed, to reduce it to the true distance, may 
be registered in tables of short compass in every .case, which 
will take out of the hands of the mo^t ignorant master of a ship 
all the labour and uncertainty of the calculation, and enable him 
to ascertain his longitude certainly to half a degree ; whereas at 
present he is uncertain to 3^ or 4®, owing to which there is a 
s-erious loss of both life and property. The observation will be 
better taken than by the sext 9 .nt, because neither the magnify- 
ing power nor light of the telescope is limited, and the images 
are as well defined as in any telescope. 

This method is pecidiarly adapted to the merchant service, 
because the observation is easily# made, and the whole calcul^-* 
tion will be limited to two or three common rule-of-three state- 
ments, The da^a-or prkiciples on which the tables will be con- 
structed are as* follows : — l.ct Z be the zehxth, M the apparent 
place of the moon, S that of the star. By a sextant, or other 
proper instrument, measure the altitudes of the two bodies; 
from the zenith, and through the moon and star, pass two great 
circles ; Z M = 90° D ’s apparent altitude ; Z S= 90° — 
apparent altitude ; correct the apparent altitude of the moon’fov 
refraction and parallax ; then Z }/i ==: 90° — D ’s true altitude ; 
.correct the stars, for refraction,, and Z 90° — true alti- 
tude. S M is th.e •apparent distance, measured by the telescope 
and micrometer; and s m is the true distance which is required. 
Therefore in the sphefical triangle Z S M, the three sides are 
known by measurement, and the angle Z is first required ; log. 

cos. \ z = 4 -f log. cosec, Z S -f- log. cosec. 


.Z M + log. sin,.i-{ZS + ZM + S M} 4- 
log. sin. ji{SZ + Z M -h s M}-SM J j. 

Refraction and parallax take place entirely ^ 

in vertical circles; refraction depends upon ' , / 

the apparent altitude only ; and although it / 

requires a correction for the thermometer s/ 

and barometer, it may be neglected on 

account pf its itiiuuteness ; however, when 

the observer has ability and leisure, since 

most large vessels are provided with a 

tnariuc barometer (and i)one should be unprovided with ohe. 
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beccjuse it gives indications of a gale considerably before its 
arrival), tbe correction may be easily 'applied, and will add to 
ihe accuracy of the observation, ^ut ni. general the common 
tables of refraction and parallax; will suffice. , ' 

Having" applied the corrections, and! found the angle Z, which 
angle Js not altered by the corrections, the next $te'p is to find 
the arc s m; and the difference, viz. — S M, or S M — s rn, 
is the quantity to be registered in the tables, and which is to be 
added to oY subtracted from S M, the measured distance, to 
reduce it to the true. In the spherical triangle, Z ^ m, Z 5 , Z m, 
and ^ Z, are given ; 5 m i^s required. To the ntat. n sin. of the 
di'lference of the sides, add the number 
corresponding to the log. v sin. of the angle 
^ -f Jog. sin. Z m -f- fog. sin. Z s*; the sum 
is the nat. Y sin. s m. These are the data on 
Avhich I mean to construct the tables. 

Let 2 M be a ^ienith distance of the 
moon, the distance M S being hbout one- 
fourth part less^ than the diameter of the 
field of view of the telescope; with radius 
M S; and from M, describe a small circle 
S Suppose MS == ^2° ; Z 

Z M - 2^ and/Z = Z M + 2^. and 
the other values of Z S, Z S', Z S", are 
intermediate; to wit, Z S'" =r Z M — M S; 

ZSr^ZM- ZS+10'; ZS'=ZM-ZS 
+ 20', &c. ' For all these cases, the cor- 
rection will be registered, which, added to or subtracted from 
M,S, will reduce it to the true distance, or clear it from the 
efiects of refraction and patallax. l)iininish M S by 15', Z M 
and Z S having the same values as ’befdie ; and cdlculeite the 
conections until by continually subtracting* 16', M S becomes 
equal to the moou^s semidiaineter. The following is a specimen 
of two pages of the tables. ‘ 

’ Page I . Z M - 6=>. * Page 2. Z M ^ 
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At the head oj' each page stands a value of Z M, whi6h com- ^ 
mences and increases by 1® in each page to 75^*; the hori- . 
7 ontal column contains values of S M, beginning at l5', ne3|tt20'', 
next 30', ^as far as the lateral column contains values of 
Z S ; the*tjrst is Z M— 2’°, . the Jast =s= Z M 4- 2^ ; the intei*Vals 
are 10' : in the spaces where the values of 8 M and Z S meet, 
will be inserted the correction of the apparent distance, with ite 
proper sign ; thus rec][uired the correction, when 

Z M = 5^ 0' 

'S M 0 20 

Z 8 •= 3 10 .. 

In the space where the correction will be inserted, is found 
— rf. ' 

If the numbers be between those inserted in the tables, the 
correction is found by a simyde proportion : suppose Z M = 6^, 
Z 8 == 8^’, 8 M = 17'; 6' : 2' /— m : the f)roportional part to 

be ay>plied to /. Beyond two* or three such j^iopovtions, there 
w ill be no computation rocjuircd. The tables wall not give so 
Very minutely accurate restilts as the direct solution of every 
case; but their deviation will never exceed 30^; I may safely, 
say, 15' of longitude^; The parallaSc used in finding the tabulated 
ccjrrectjous will be the mean ; when, therefore, the pro'oer 
correction is fou^j^d, sayhnean parallax r U‘ue parallax :: taau* 
lated correction : true correction. 

, A short subsidiary table may be constructed to mak^ the 
correction for variations in the parallax more accurately, or it 
may be joined to tlie larger table, inserted between its columns. 

I'he tables will contain only 70 page^; viz. from 5^ of zenjth. 
distance to 73^: in each horizontal line will be 12 spaces, or 
values of 8*M ; and i*i eacli vertical column 25 values of Z S. 

• 'fhere arc abont^ 54 zodiacal stars sufficiently bright for rtie 
purpose ; ip this list are only nine of the 3.4 and 4.3 magnitude ; 
all the rest, viz. 45, are 1.2,. or 3. Stars of 3.4, 4,3, and even 
lower magnitude, maylje readily observed. When close4o the 
moon, by a telescope of moderate ayierturc and y)ower; the 
coiniaoii refracting- lelesco'^e, not achromatic, is the best instru- 
ment. With an aerial of 18 feet focal length, varying the aper-^ 
iruve from 1*3 to 2*5 inches, and without eye-hole, or any other 
addition, to exclude foreign light, I have observed many occul- 
^ations of stars of the 3.4 and 4.3 magnitude, and even smaller. 
With small ixistruinents of the same sort, I see small stars close 
to the moon better than with an achromatic of grealer aperture. 
The telescope of iny quadrant is a simjde refractor, of 36 inches 
focal length, and one inch aperture ; that of my transit instru- 
ment is an aclironiatic, 22 inches focus, and 1*5 aperture. With 
the former I see smaH stars better than w ith the other ; indeed 
many can be seen through it, which the other does not render 
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visible using equal powers. Besides, in these observations, the 
simple refractor possesses . one great, ^advantage : when the 
moon, abrJghtstar, or planet, is in or very near the field of view, 
the field is Jess illuminated than that of ‘an aclii^omatic ; this 
arises partly from the length of tube required, and partly from 
the imperfections in the surfaces of the best lenses j ho polish 
is perfect ; and when a ray of light falls obliquely uj>on a lens, a 
certain dissipation takes place at its surface : tSis is much 
greater when two or three lenses are combined than when but 
one is used; of this any one will be convinced by trying the 
experiment upon a single convex lens, and a compound object 
glass ; in telescopical observations, th^ difterence here noticed 
is very conspicuous. 

When a lunar distance is measured by the method here pro- 
osed, on account of the accurate measure obtained by the 
ivided lens micrometer, the result will serve to rate the chro- 
nometer. Implicit reliance cannot be placed upon a chrono- 
meter, except means* be at hand by which any changes that may 
take place in its rate of going can be discovered. When three 
chrononieters are used, the results are more certain; but ou 
account of their great expense, it is desirable to be able to cor- 
rect one by celestial observations. The master of a merchant 
vessel may avail himself of the advantage by using the tables ; 
and since the observations may be made almost daily, an instru- 
ment which will not cost a fourth the price of a chroimmeter will 
answer all its purposes : excellent watches, having a compensa- 
tion balance; and going fusee, are made for less than 20/. ; and 
if one of these be rated by a lunar observation, even but once in 
a fortnight, it will answer every purpose of a chronometer, which 
will cost from 80/. to 120/. ; and if reliance be placed upon the 
chronometer alone, not less than three must be carried out. 

.There remains one other case of the "lunar method of the 
greatest value, which has been toe much, neglected ; that is, au 
occullation by the moon. Telescopes of sufficient power are 
used ^t sea ; ahd Dr. Halley prove.d, duriiug a St. Helena voyage, 
that th^ may be readily observed in tolerable weather. Were 
the occultations and small distances in- 
^serted in the Nautical Almanac, or other 
"^Pphemfeiis, the problem being but one case 
of the plan here proposed, the most correct 
possible measure of the longitude would 
result. As before, let Z be the zenith, M 
the centre ’‘of the*^ moon, S the star : in the 
spherical triangle Z S M, S M is direct!^ 
measured by tne sextant, while Z S, Z M, 
are deduced from the observed altitudes : at fe 
the instant when the star touches the moon’s 
limb, as at , «; s M analogous to S M, is 
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the moon^s semi diameter, and since this is most correctly Icnown, 
the distance of the moon’s centre from the star will# be ascer- 
tained with greater precision than by any measure :* the time, 
which is a most important element, will be marked to half a 
second. Now apply the corrections ; s s', the eft'ectof refraction 
upon the star 5 M the effect oY parallax —refraction upon the 
moon; from which 5 ' the true distance, results. Those who 
have leisure and skill will find this hitherto neglected method 
•the most correct possible ; and since an occultation may always, 
be observed every two or three days, it will be sufficient for 
every purpose ; or if taken less freqfuently, it will serve *to rate 
the chronometer. For others,* tables will be constructed, like 
those which have been already proposed. The values of S M 
will always be between the greatest and least semidiameters of 
the moon, increasing by intervals of 10" or 12"; the maximum 
of Z S = Z M 4- D ’s semidiameter ; its minimum Z M — ]) ’3 
scinidiameter for every 3' or 5'; Z M will increase by intervals 
of 3*^ or except near the zenith, when they will be each. 

The best time lor taking the observations will be when the 
3110011 is not very near the full ; for then the occultations may be 
observed on tlui dark limb. 


Since it is diflicult to measure 
the altitude of a star, 6n account 
of the excessive darkness ©f the 
field of view of Hne telescope 
applied to the sextant, I shall 
he*e propose a sextant, to which 
a telescope of any magnitude 
may be applied, aiul witli* whicli* 
stars of even the sixth magni- 
tude may be observed ; and with 
which the horizon will be dis- 
tinctly seen, when ,the night i» 
too dark to allow the common 
sextant to be used, AfB is ^ 
telescope attached to one of the 
radii of an octant or sextant ; F C 
the index, which is mounted in 




th^ common way. G H is a plain speculum, 
fixed perpendicularly to the index ; another 
phiiii speculum, IK, is supported by a strong 
arm to the frame of the sextant, and perpendi- 
cular to its plane. The dispo^tion of the mirrors * 
is shown in fig. 2. First, set the mirrors perr 
pendicular to the frame, inclining the fixed 
mirror I K to the axis pf the telescope, so that 
it may reflect dowm it a ray L M, the angle 
LM13 being about 1,00° or 110°. Bring the 
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index to 0^, 0'', 0^^, and bring the index mirror G H into the 
same plane with the fixed one, 1 K. • Hold the plane of the 
instrument perpendicularly to the* horizop, and in such a posi- 
tion that the horizon of the sea is received through the telescope. 
Let be the moon, or a sthr; move the index till this object is 
seen through the telescope. As in the common sextant, the 
rays from foth objects pass down the axis of the telescope, and 
therefore the images are in contact. The advantages are that 
the telescope is not limited in size; the mirrors being very near 
the object lens, jess light is lost than when more remote, as in 
the sextants in common use ; the images do not sufier tljo 
excessive loss occasioned by two reflexions ; th . imac > arc 
very bright and very distinct,; the oscillation is haiP^i.at oi tlio 
sextants in common use. There is far less difiirulty in finding 
small objects than might l)e supposed ; and stars of tiven the 
sixth magnitude are easily observed. If the circl:' coiuj)leled 

it makes an excellent repeating circle : it is ndinifeiy easier to 
find a star with it than with the eon inon repcateis, b, ; nso 
each of the objects must alternately sulicr two ixfiectic ms - nid 
upon the proposed plan, the instrument not v( {piire alter- 

nate inversions. If a crystal be subsli^alcd i**; one mirr 'r it 
rinakes an excellent goniometer. Should this form oft 
be not approved, the Newtonian ma} be recounnend. d. as having 
some great advautag'es ; a larger aiuV more nowerful telescope 
maybe employed tliau can be applied to those ‘n*f..onnnoM use, and 
can be mOre pennauently secured ; the mirrors are much nearer 
to each other and to the telescope* .on bhis account, it gives 
brighter aud better defined images. 

1 shuil have great pleasure in pn:\s^ . rhe ({uisifo appara- 
tus to any officer in the navy, and m) oiu n the. East India 
Company’s service, who, will take the troubb of Deserving witli 
it- during a voyage; requisite calculations and tables will be 
provided for their use ; requesting that in return these gentlcuieri 
will furnish me with the observations they make, and compara- 
tive results from the chronometeiy and tke luiiars, taken on board 
their Tcspective vessels. 

y I remain, Gentlemen, yours very truly, 

J.B. Emmett. 
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0/1 the ^Measurement* of Heights hy One Hydrometer, with the 
• requisite fables i By Mr. J. Nixon. 

(To the Editors of the ^ 

GENTLEMEN, . Lmh.NovAm.- 

• It is so rare to have at command in the course of. a series of 
barometrical observations the uninterru’J^ted co-operation* of an 
intelligent iiiend, and so hazardous to the safety. of the*instru- 
iue Ms a.: weil as to the accuracy of the observations, • to entrust 
them to sA Migars, that most generally recourse vr ill necessarily 
be bad, especiaUy by the geologist and botanist, to the less 
accurate and more tedious method of ascertaining the altitudes 
ividejxradenf of the observed contemporaneous height of the 
baronu u.r al the lower station. To point out such a plan of 
r-p lotion.. M d to furni-li uch.t'ables as, it is presumed, will 
c »') the -o.elhod, all the accuuiey and fvicility of winch it 
o t^<; sasceptiide, is ihe proposed object of the present article, 
r ' de.'ori[)nor oT I: aomctei best adapU'd tor tiie labours of 
ihr will be that ofSiv IL li-iigleliekl. The mercu-^ 

rial cdlunm should IJe uniformly bright, perfectly continuous, 
and uristudded with air-bwbbles, or hazy nebulce. The vacuum 
idiove' being perfect, a very gradual inclinatioa of the tube will 
office to produce a sinarl blow the moment column comes 
:nV''?»itact with .Uo , amirat of the tube; otiiervvise the con*cus- 
cv'nm *vill be dull uvui neuily inaudible; the ir. u'curial eph mi will 
oci vdy ai^pea* or divided, and will rarely measure, 

being uistiue n or e\ nosed to a different temperature, pre- 
oi ely the saint: corrected height. 

/file scale/ fixeil parallel to the tube, should be engjne-divide^ 
(not enamelled) into*inches ai>d twentieth parts. The vernier 
(nonius or index), comprehending a space of 1*2 inch subdivided 
into 23 equal parts, is m^^re accurately moved by a milled-head 
nut and endless screw than simply by the hand. A brass ring 
or hollow cylinder attached to the vernier embraces the lube, 
and has its (base, or) under edges perpendicular to tlie mercurial 
column, and precisely of the height of zero of the vernier, 
iiarometers furnished with a triangular notch of brass in lieu of 
tfje ring subject the observer to the risk of measuring the 
height of the column as affected by parallax. 

The scale must be so affixed that its zero may coincide with 
the convex surface of the mercury within the tubey the pvessmx^ 
being Q. This is effected by raising the scale a quantity equal 
\ to the correction for capillarity subtracted from the neutral point 
{ divided by the capacity pins 1.* The capacity being 1-30 Uj, 

'’^ ‘The metliod given voL x. p. 170, is not strictly accurate. 
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divide .the neutral pomt (31 inches) by 30 + 1, and deduct the 
capillarity* (0*100). from the quotient (1*000). The scale being 
elevated l\y the remainder (0*900), the observed heights will be 
oroper for calculation without correction Tor capacity 6r capil- 
larity. When the alteration .cannot be made conveniently, 
denUict from the observed pressures a cbfislarU quantity found as 
just indicated! 

I n narrow tubes the ^mercury will not move so freely as in 
those of larger diameter^ Oh the other hand, as the latter are* 
more luible to be broken, it will be advisable to make choice of 
one with a capacity of about l-50tli.or 

'^Tlie thermometer, ‘divided int6 single degrees of Fahrenheit's 
scale, should be well^ graduated, having its fi>red points accu- 
rately hiid downi Should ' the thread of mercury ever appear 
divided, the instrunient may be rejected as , unserviceable. In 
observing the height of the' thermometer, the eye must be held 
perpendicular to the summit of the column, and at a moderate 
distance from it. •• 

A light .tripod, similar tq that of a theodolite, on which to 
suspend the barometer, is absolutely indispensable. To the 
tripod should bp added as an occasional substitute a rod of iron, 
•neiU’Iy of the diameter of tife suspension -ring of the bamineier, 
and about 15 inches in length. It should be turned up a little 
atone end, and fli\tterjccl and pointed at thct other, to admit of 
it^ being driven into iho seams of rocks, walls, 8ic. Ou many 
occlusions a 12-inch telescope, lilted up with adjustal>le cross- 
wires and ground spirit level, will be. found to be extremely 
useful. 

, In . possession of the requisite instruments, the observer will 
naturally inquire, what are the most favourable circumstances as 
to pressure, temperature, &c. under wliiuh the observations may 
be made ? , • • 

In the first place, as the pressures observed at the base of the 
mountain before and after the ascent, serve, together with the 
elaptiod time, as data whence «to obtain by interpolntion the 
pressure at the time of the observation on the summit, the most 
favourable period as to pressure, will be when the barometer is 
stationary, or nearly so, and ^at its mean height, for the place.’^' 
In this favourable condition of the atmosphere, , the pressures at 
equal altitudes will most probably be equal Over a considerable 
extent of country, and the variations at the base in the interval 
of the two observations insignificant, and what is of more 
importance, and 'may ;rcirely occur in opposite circumstairces, 
sensibly uniform, The horizontal distance of the stations being 
inconsiderable, a. maximum pressure may , be preferable, the 

^ To the ptufstire cJtpressed in thoasAndth pans of an tnch, add the height in feet of 
the place of obs<kvatioii above the sea, which will give the pressure at diet level wi h 
suftidenf ^actiie»#» The mean pressure at the sea ie consiclered to be 30 000 inche.s 
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density of the air apgro/iching more neariy to that of the 
mercury. • 

In the second place^\is the pressures are very irregular about 
sunri&e and sunset, the observations should not coitimence* 
before the sun hd^ risen ah liour or two, and must termi- 
luUe when practicable at nearly an equal distance’ of time 
previous to his setting. ‘ 

As to temperature, cold weather would appear to be most 
eligible, the variable correction forliumidity being unimportant, 
and the density of the air differing less from that of uverenry 
than at more elevated temperatures. On the other hapcl, as the 
barometrical experiments whence the principal coefficients of 
the formula have been derived were made at temperatures some 
little above a mean, it will be most prudent to avail ohrselves of 
calm cloudy days, with the thermometer steadily between 50” 
and6‘0”F.‘ . ■ 

The observer wdll consequently avoid as much as possible 
low, tlnctuating, or rapidly varying pressures; bio-hand espe- 
cially changeable winds ; also^ extremely hot weather, particu- 
larly if extraordinarily dry or damp. Cold winds, with a hot 
sun, are decidedly objectionable ; the difficulty of ascertaining 
ihe true terupeniture of the mercury, or even that of the air, 
being ulmosl insuperable. ^ Extremes of temperature occurring 
in the course pf tbjcf,observatlous arc very untoward. ' 

At the level of the sea the heights of the barometer will 
reiwuin unchanged under every vicissitude of temperature oftUe 
atmosphere. Stationed on an eminence the mercury will rise 
and fall with every accession and diminution of heat* affecting 
the subjacent stratum of air. Hence the iiiipossibilify of ascer- 
taining ill elevated situations the correct rate of the variation of 
i!if‘ prt:ssure, 'and the absolute necessity of placing the inferior 
ba^om^.ler, whatever *uay be tli^ differences of level required to 
be measured, in the veiry lovvest situation in the vicinity, iu 
order to obtain this inc|ispensable datum With the requisite 
accuracy. In making the consequent calcuhilions, it wil) 'also 
be necessary to compute, in the first instance, the altitudes of 
the did’eient superior Stations above this inferior or reference 
stiition, whence their relative heights may be subsequently 
ohi'ainod by the mere subtraction of the one irom the otlu-r. 

When. the reference station cannot be conveniently revisited 
subsequent to the ascfcnt, a second observation sliould follow the 
first after the lapsq of atdeast half the time required to gain the 
summit. Again, on reaching tlie base of the mountain in some 
other direction, dr on arriving at some eligible low situation, The 
rate of the variation of the pressure 'may he deduced from two 
or more obseiwations .madie. at intervals of an hour or two. By 
taking a proper inean of the rate at the two places, the pressure 
at the reference station at any given time may be inferred v ith 
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tolerable accuracy. In order to ascert^iin the rate of the fall or 
rise of fho barometer, the pressures nnist be first reduced to one 
and the same temperature ; prefcrabiy.that of- the mercury at 
the first observation kt the reference station, ^ 

One datum more is ^variting, — the temperature at the base 
contemporaneous with that observed at the summit. To recur 
to interpdhition, as in the case of the presapre, would evidently 
bo purely conjectural, and inost generally incorrect, the 
observer being engaged at the upper, station iii the heat of the 
day. • A register of the thermometer at iJrief intervals must 
consequently be kept either af the reference station, or some- 
where in the immediate vicinity heariy on the same level. The 
thermometer l)eing suspended the height of the ^ye in a northern 
aspect, to which the wind may have free access, any one of 
Aioderate capacity , (furnished <vith a watch) will succeed in 
noting its indications to the accuracy of at least a degree, 
whence tiie temperature at the base tor any given instant may 
be readily deduced. ' 

Unfurnished with a similar register, substitute in the calciila- 
lion the double of the temperature at the upper station for (lie 
of the detached thermometers, and increase the resulting; 
altiiude by the srjiiare of part theveof. ..When the <iih’ei- 

euco of level does not exceed oCyO feet„ the augmentation may 
be found in Tabic V. . • / 

The method of making* and registering the observations 
remains to be indicated. 

mercury Ixiiiig forced by means of the screw ])ressing 
against llie leathern bag: of the cistern to within a quarter of an 
inch, but on no account to the very siunmit of the i at(*rior of (he 
tube (whit'h wouhl force part of the mercury through the pores 
of the leather), tlie barometer may bv? •carefully inverted, and 
carried, lightly grasped in The hand, with the cistern a lint i/s 
uppennosl, at an angle of about 46^ with the horizon. It slunild 
be kept at some distance froty the body, and, when praciic nbh', 
oif the shaded side, the suspeiisioii end projecting in iront, 
except on climbing' steep accliviUes, When it will be i»ore safe 
to liave it in the rear. On making a halt, avoid placing the 
instrument on <lanjp ground, or on rocks exposed to tiie rays of 
the sun. , -f 

An ived at the station, erect the triped, the legs being fn mly 
fi?fed in the ground, or. rendered steady by piling heavy stones 
a round them.* A wall, rock, tree,. tkO. beivig near tlie station, 
make use oi the iron crook in preference to the tripod, and drive 
it*<irmly into tiie shaded side of the object at#the proper height. 
When the situation is open to the direct raysof (;he^sun, or w hen 
the shaded side of the rock, wail, 8vc. is mueii exposed to the 
fury of the wind that the cr'opjc must be inserted on the sunny 
side, it will then bo necessary to shad eThe barometer by one of 
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the legs of the trjpod j^by the interposition of the body, a pile 
of tiiri’, stones, &c. ; or* by au umbrella properly heljl by the 
guide. In gusty weather the oscillations of the mercurial 
coliunn be checked by surrounding the cistern end with 
’ sods, peats, &c* care being .taken to preserve the instrument 
vertical. In tempestuous weather it will vsometimes be found 
impracticable to make use' of either tripod or crook. Then let 
the observer descend the leeward declivity of the mountain until 
Ihe guide gives notice that the bubble' of the t'elesccrf)ic level, 
pointed at the simlimit, is stationary- iii the middle, iVItyk the 
precise spot on which you stood, and coniiiiue the descent until 
the eye becomes level with the mark. ‘ Then by multifflying the 
Ijeight of the ey^ by the number of the levellings, the total fall 
is ascertained ; and here erect the tripod, or fix the crook. 

Tlie summit beaig an. extensive, plain, let the observer seat 
Iiiinself oil a rock or bank,' and holding the baro^neter tirmly 
between his knees, render it perpendicular to. some distant 
level ridge, or other horizontal plane. 1'he instrument may now 
be drawn nearer or made fo recede, until the mercUry stands at 
the lowest, and then .will thC columu be perpendicular to the 
hoi'izon. ^ 

When the cistern pf the baromtiter does riot coincule in 
height with tl>e station, but is placed on higher or lower ground;^ 
be careful to register a remtirk to. that effect. ,The difference of 
level not exceeding *five or six feet, one foot answers so nearly 
to ;001 inch of mercury at any pressure, that it will bo suffl- 
cienlly correct, and more convenienkto. add to (or deduct from) 
tlie observed height of the barometer *001 inch for evo*y foot it 
may be^ suspended above (or belQw)'the station. 

The insirunicnt being setnirely euspeiided on the crook or 
tripod, unsertwv the bag^as far as it will admit, and tap the sides 
of-tiKi i>arometer pretty freely. After a lapse of fitleea minutes» 
iii cloudy weather; but of double tlie time when thesolar raclia- 
lion is considerable, draw'aside the brass tube concealing ihe 
jiiterior tlicnuometer, See.* and having noted within a parenihcsi.s 
( ) its j^rrect height,* place it iirthe shade fairly exposed to the 
air, but not to a partial current, at the height of five or six feet 
To.) m ground that has not been recently expo.sed to the di/ect 
lajxs of the sun, and does not appear to^be exceptiomibly damp. 

To find the height of the barbmeter, keep it steadily vortical' 
wkh the left hand, and seizing the milled head iiut with the ri^ht, 
gradually lower the cylindrical ring, the.eye bcir\g continued in 
a line with its under edge in frohtof, and behind the tube, until 
the light seen through'the narrow slit the convex sumpiit 

of the mercurial column is just excluded. Quitting hold of tlie 
instrument cibsi^fve that the contact continues good,' or lepeat 
the adjustment. . When the instrument is in a narrow glen with 
dull objects immediately beyofiii the slit, fix a sheet of white or 
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(better) yellow paper behind the barometer, or let the , guide 
iliteqiosfi his hand hdd at the distance bf about a foot. 

Havii^ completed the adjustmeiit ofiho rim of the vernier to 
the height of the column, note immediately the indication of the 
detached thermometer, and t^e time of observation, adding 12 
hours to the tiniesy p. m. . 

In reading ofiHhe pres 9 dre> write down fir^t the inches and 
tenths the next below the zero of the vernier, to which alfix the 
remaining fractional parts as indicated by the vernier. To read 
these ofl‘ correctly, cornrhence at ithe zero of the latter, — terming 
it ’OSl) when a twentieth pT an inch intervenes between it and 
the tenth of an inch already registered, — and count the lines 
upwards, calling each *002 inch, UiiiU one of the lines of the 
Vernier coincides in height with, or appears to be a prolongation 
of, some one' of the adjoining lines of the fixed scale of inches. 

, Having completed the requisde observations at the summit 
station, the altitudes of several of the surrounding mountains, 
&c, may be determined after' die following method on making 
’ the descent* to the refefehce stulioa.^ Selecting the loftiest of 
the, objects visible below the apparent horizon, steadily bisect its 
summit from time to tirne with the intersection of the cross wires 
of th^telfeSCope until the b^)ble of the level is observed by the 
guide to femaid in 6r near the middle. Then fik-the tripod for 
a support, add continue to alter its height uptil the bubble of the 
telescope resting upoii it, and accurately pointed at the object, 
remain^, steadily between the matks. ' Ilei^e suspend the bairo- 
meter^ and make the requisite observations of the pressure, 
temperature*, &c. allowing for the height of the tripod above the 
^cistern.* With these data^ in addition to those obtained at the 
reference station, we learn by* calciilation the elevation in feet 
of the level point above the latter: To..this difference of level 
,add the square of the distance, in miles of the pbserved object, 
frpin the level pbint multiplied by 0*676 fbot,t and we have the 
correct altitude of the object above the level of the I’clerejice 
statjon. The telescope being « small, and the distance taken 
merely from, the map, the observations sJiould not exjend to 
mountains, &c, at;a greater distance than eight or ten miles. 

In mountainous districts, consisting of rocks regularly strati- 
fied under a moderate dip, the depths and inclination of the 
principal beds may be ascertained with tolerable precision by 
barcfmetrical measurements madb.in the ravines,, beds of torrents, 
or Qu the precipitous declivities of the mountains. The first 
object in an undertaking of this description willbe, to determine 
•with great care the relative heights of a sufficient number of 

♦ De Luc. ^ . 

-f* *ac 5280 fe^t X tang. [ ^ — rr V* ^ noilc (528p feet) subtends an arc of 62^'; 
the lefiracuon h considered to be of the arc. 
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reference stations judiciously selected on the banks of the prin*- 
cipal streams irrigating the district. The absolute elc;vation of 
the upper surfaces of the different strata above the (oivek of these 
stations% being computed from the barometrical observations, 
the height •of some one of the jn‘incipal or best identified beds, 
at the various places where sections have been measured, may 
be marked on a map, accurately laid down on a large scale. 
To find tlie dip, draw the direction line, through a number of 
'section-stations where , the stratum is on the same, level, or 
equally elevated aiiove the lowest reference station, and is at its 
maximum height. From the Vemaining* section-station?} draw 
lines intersecting the direction line at right angles, and measure 
the distances' iu feet on the scale of the map. Dividing the 
distance by the dilference of altitude of the stratum at the 
section-station and at the direction line, we obtain the tabular 
tangent of the dip in the vicinity of that section. 

As the exactness of the barometrical measurements, of the 
sections will depend almost eutyely on the correct observation 
of the height and temperature of the mercurial column, the 
observer must so habituate hiriiKself to the accurate adjastment 
of iho ring of the vernier to the proper height that the pressures 
may be road off true to *002 or *00d inch. To meet the other ^ 
more serious diflhmlt;^, the observations should be made exclii-* 
sively in calm cloudy weather, between noon and throe, p.m. at a 
temneVature littleutilfering from the mean ariAual one. 

Ijfaving completed the observations at the reference station, 
proceed to the torrent, and slowly ascend to the summit, mark- 
ing with piles of stones the heights of the planes oif contact of 
tlie strata; cautiously awiding to mistake an accumulation of 
bowlders for an alternation of the beds. When the contact is 
indiscernible iu the ravine, &-c. deviate to the right orJci’tonthe 
same level, when it will seldom fail to be recognized iu a scaj, 
cliff, &.C. or identified by the gushing out of numerous springs at 
the same altitude. In most formations, the change of beds is 
generally intimated by hlie varied verdure of the vegetation^; the 
appe^riince of different plants, 8Cc. Descending to the reference 
statioiS, suspend the barometer at every pile of stones, noting 
its height and that of the interior, thermometer, after a lapse of 
time, precisely the same at every obvservation, or about ten 
minutes. When the beds are only a few feet in thickness, it 
^yill be better to measure them with the telescopic level, <ind'a 
light staff divided into inches, than to recur to the. barometer. 

* ; Construction of tthe Tables. 

Th^,reduclioh of the pressures at the reference station to one 
temperatare, the determination of the rate per hour of the fall or 
rise of the. barometer, together with the interpolation of the 
pressures’ and temperatures to'tbe times at the summit, present 
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a formidable list of calculatioiis merely preparatory. Indepen- 
, dent of thj? objectionable labour, the reductions themselves will 
ever be of questionable accuracy ; for should the variation of 
the pressure, considered as constant, have* been «ubject^to irre- 
gularities in the interval of the .observations, the interpolations 
will most probably be incorrect- This remark, it is true, is 
inapplicable to the register of the thermometer, yet when the 
altitude has been computed, in default of such register, with 
twice the temperature at the upper stalioU 'considered as the 
sum of the thermometers, the given ^correctfon will be exact 
only wlien the temperature declines for an ascent of 250 feet. 
Hence the probable inutility od the one hand of introducing 
minute corrections in the cipifcaljqLtions, and the necessity on the 
Other of forming tables, so copstructed after approximative for- 
mula?, as to render tfie computations sini^le, brief, and easy. 

The barometrical observations* of Snuckburgh, Roy, and 
Raniond, made at ordinary tdmperalares on mountains, having 
on the average an elevation of 3000 feet, coincide in determining 
the coefficient or multiplier of the*' logarithmic difference of the 
pressures to be about 64006 at 60®* F. If we suppose the baro- 
meter at the base to be 30*000 inches, and the temp . rature of 
ethc air 66®, we shall have, the pressure at the summit equrll to 
26 040 inched, the thermometer indicating about 56®. The 
mean of nearly SOO^aftornoon observations, mqtde by Mr. Daniell 
within a, thermometric range of from 60® to 70® (mean 65®j give 
tlie corresponding dew point at S3®. The point of condensation 
at the summit may be estimated, according to the experiments 
of Mr. Dajton, at 48®. The mean density of the intercepted 
column of air would consequently be equal to that of perfectly 
dry air of the temperature of 62*.7.* Hence the coefficietit at the 

level of the sea would be equal to 60095 -f- =? 63939; or, 

coriT’cted for tlie verlical difninution :of graVity; 64119. The 
result differs little from 64096, that %ve are warranted in con- 
cluding the coefficient of dry air at 32® F. tobe, as inferred from 
the experiments of AragO' and Bfbt on the relative weights of 
mercury and air, very nearly 60095. 

' The mean tepiperatuVe of t he stratum, of air being 32®, we may 
« estimate the covresjfvonding dew point at 22®, the density being 
in such case equal to dry air at 33-3, for which the coefficietit is 
60258wat the lev^l of the sea, or 60418 at an altitude of 3000 
feet. In the formula of Xaplace, it is.given at 60346 : Royand 

♦ liower station SO OO in» pressure, 65® «r, .53® dew. point, 2*8 equation. 

. Upper station 26-94' 55 ’ 4S 2-5 

mean 60 Blean 2*7 

Equation 2*7 ^ 

6?*.7 (Sec Table L vol.x.p. 177.) 
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Shu^kburgh estijnate it, as might be anticipated from their igno*» 
ranee of the laws of the dilatation, &c, of moist air, cb^siderably 
in error, stating it to be 60000. 

Bein§, however* assured by Laplace that his formula agreea 
with the ensemble of the excelleut observations of RarAohd, we 
may venture to adopt it as the basis of the tables. Calling X 
the difference ot level, H the height of the barometer^ T that of 
the centigrade thermometer at the lower station, and A, the 
’analogous quantities at the upper one, the pressures being cor- 
rected for oifferedee of temperature of the mercury, the fonnula 
gives 

X = 60345 ft. +-002837 008 . 2 lat.} log. ?. 

Adapted to the more convenient zero of Fahrenheit's scale, 
the formula becomes 

X = 56054 {1 +*002837 cos. 2 lat.} j 1 + J log. ? * 

If.we conceive a number of barometers so stationed one above 
another that they sliall indicate, in an atmosphere uniformly of 
the temperature of 0^ F. equal differences of pressure of the 
value of *01 iiich^ we may find tliQ perpendicular height of the^ 
upper one A', standihg at 21 inches, above the level of those* 
beneath it, by the formula . ' 

66054 feit, log. »•) 

The resulting height‘s with* the corresponding pressures from 
21*00 to 31*00 inches, bein^* arranged in a table, the. difference 
of level of any two of the inferior barenneters, of which the pres- 
sures are? given, is obtained by mere subtraction. 

The [)ressjiires beings generally expressed in thousandth parts 
of an inch, the va^ue additive iir feet of the last figure (from -OCil 
to *009) may be found and tabulated by multiplying it by 2T*345 
divided by the required pressure. (See Table IIL) 


^ Adopting tlie DalWnmn theory ot* the coiistitution of the atmosphere, the fcorrectioii 
lor luiniidiiy will be very simple. We4jtive but to subtract from the prevsures (reduced 
ji* ) the force of tlic vapour coi responding to the observed dew point ; and make 
the calculation after the following formula for an atmcspherc of perfectly dry air, 


.T ^ log. ) • 56220 . (I +0()2837 . cos. 2 lat.> j ^ ^ ^ 

wlierein R is ^l)e elevation of the low^f static® » and r tliat of the Opper one above the 
level of the sea ; the earth’s radius in feet % i’ the tension of the vapour at the base ; 
and / its force at summit. 

VVhen F is to U as/iis to /i, the pressure of tljc atmosphere of vapour on the mercury 

'-H — F * 

doc.s not affect the calculqition,' and we majr use — or indifferently. The ratio of 

h h^f 

. H 

/ to h being greater (of less) than that of F to H, the altitude computed with — in lieu 
of the pressures diminislied Uy tiie t^sion of the vapour, will err in defect (or excess). 
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To make the correction for the difference of temperatur^/ of 
thetnercuuy also additive, \ye have but to suppose that of h' to 
be at lOO^'^F, Consequently as the interior thermometer of any 
one of the inferior barometers tvUl never indicate so eloated a 
temperature, .its perpendicular distance from A', as* given in 
Tables and III. must be augmented by multiplying the differ- 
ence of its attached thermometer,, and 100^ by 2*18 feet (the 
value of of the difference at 0® F,). Tabularly arranged, the 
correction at 100® F. wiU be 0 feet; at 99®, 2'18 feet, &c* (See 

Table IV.) • • 

The height of A' abov^e the leyel of h and H being obtained by 
adding together/ for each the* quarftities given in the three tables, 
their difference will be equal to the elevation oC h above II at^ 
0® F. Multiplying this approximate height by the sum of the 
thermometer^, and dividing the product by 836, we have tho 
correction in altitude additive for temperatures above 0® F. 

Multiplying *002837 by cosine of twice the latitude, we obtain 
the fractional correction in altitude proper for that parallel. 
Then as an, addition to (or subtraction from) the sum of the 
detached thermometers at 110®, equal to 1®, augments (or dimi- 
nishes) the altitude *001057, we have but to substitute for the 
fractional corrections their equivalents in degrees and quarters 
of the sum of the thermometers. At the equator, the equivalent 

would be .= (SeeTabl6V.) 

Having given the altitude and* height of the tbennometer at 
the Upper station, we find the mean temperature, the fall of the 
thermometer being 2^^ in 500 feet, by dividing the difference of 
level of the stations by 500, and adding ^he quotient, considered 
as degrees to the temperature observed at the summit. At 55® 
an increase of the mean temperature equal to 1® augmcnits the 

altitude However as the fall of 2® in 500 feet may be coiif 

* . . 1 

sidered in excess, we will call the mfean dilatation — ; the cor- 
rection for altitudes computed with twice^the height of the upper 
thermometer substituted for, the sum of the thermometers, will 

then be equal to the square of —th part of the approximate alti- 
^ tude. (Sec Tablet; 

(To Ve contUiUfd,) 
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Astronomical Observations^ 1825 * 

By Col. Beaufoy, FRS. 

Btiskeji/ Heat It ^ near Stanmore^ 

Latitude 51° 37' 44*3" North. Longitude West in time I' 

Observed Transits of the Bloon and Moon-culminating Stars over the Middle "Wire of 
* the Transit Instrument in Sidereal Time. 

182^ Stars. ^ Transits. 

Nov, — a Piscium 

— y Piscium ^ 

19.— pisdum 

1 9. J^Jomi’s First or W^t X^imb. . . 

19 : — K Piscium 

1 9. — 1 9 Piscium 

19.— Piscium . i 

1Q..V..4M Piscium . ^ . . . • . 

2! .~-y Pegasi 

21 .—42 Piscium 

21.— 1 10 Piscium..* 

2 1 .—58 Piscium 

2 1 . — ftioon’s First or West Limb. . , 

21. — 10l;P5scium.^ .• 

21 — 10 4 Piscium 

22. — >} Piscium^ 

22.~^(0l Piscium., 

22. — 103 Piscium 

22.— \ Arictis 

22. — Moon’s First or West Inmb , . , 

22. — 1 9 Arietia 

22. — 29 Arietis. . 

25.— « Tauri.* 

25. — X* Tauri. 

25, — Tauri 

• 25. — Moonitt Fast or Second Limb.. 

25.;— V Tauri 

2.5 — ^24^ Tauri 

25. — / Tauri * * 

25. : — 1 05 Tauri 

S5.— lOSTalri 

25 — jg Tauri 

26. — T Tauri 

26. -I I’auri 

26.— 105 . 

26. — 1 08 Tauri ... • • 

2fi.— ») Tauri . 

26. — Moon’vs East or Second Jiimb. . 

- 26. — Tauri 

Eclipses of Jupiter’s satellites, 

Nov, 15. Immersion of Jupiter’s fourth ( 1 13' 05" Mean Time nt llushey. 

satellite.. ( 1'4 14 26 Mean Time at Greenwich 

N. XV Jupiter not well defined. 

Nov. 17. Immersion of , .Jupiter’s first 1 16 32 ,15 

1 in 


goh 


47*35'^ 

23. 

.08 

10-15 

23 

18 

02-56 

23 

26 

00-61 

23 

33 

11-68 

2.3 

37 

31-84 

23 

43 

05*22 

23 

50 

24-44 

0 

04 

18-39 

0 

13 

27-35 

0 

25 

U-65 

0 

37 

59 00 

0 

57 

23-17 

1 

26 

30-82 

1 

29 

58-65 

1 

22 

12-90 

]» 

26 

31-10 

1 

29 

55-63 

1 

38 

47-71 

1 

44 

57-81 

JS 

03 

37-20 

m . 

23 

25 66 

■ s 

54 

>27-76 

4 

, 15 

02-96 

4 

17 

44-48 

4 

22 

4?’v09 

4 

31 

50-96 

4 

47 

17*14 

4 

52 

44-.1 1 

4 

57 

33-64 

5 

05 

02-56 

5 

08 

51-63 

4 

31 

50-96 

4 

52 

44-54 

4 

57 

34'0;> 

5 

05 

02-77 

. 5 

08 

5 >05 

5 

IS 

23-01 

5 

27 

17-84 


satellite 1 16 33 36 

Nov. 24, Immersion of .Tupiter’s first/ 18 25 36 

satellite ^ 18 26 57 

Nov, 25f Lunar eclipse. Moon rose ^5 02 24 
eclipsetU End ««y 5 03 45 


Mean Time at Bushey. 
Mean Time at Greenwich. 
51ean Time at Biishey. 

TinM! at Greenwich. 
Mean. Time at Bushey. 
Mean Time Greenwich. 
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On new Compouudfi of Carbon and Ht/drogen , and on ^ceriain 
other rroducls obtained during the .l)ecompositio)t of Oil by 
Heat. By M. Faraday, F.R»S. Cor. Mem. Royal Academy 
of Sciences of Paris, 

The object of the paper which I have the honour of sub- 
mitting' at this time to the attention of the Royal Society, is 
to descrtbc particularly two new compoufuls of carbon and 
hydrogen, and generally, other products obtained during the* 
decomposition of oil by heat. My attention was first called 
to the substances formed in^oilmt moderate and at lugh tempe- 
ratuiLS, in the year 18’20; and since then I have endeavoured 
to lay hold of every opportunity for obtaining informaticii ou 
the subject, A panicidarly favourable one has been afforded 
me lately through the kindness of Mr. Gordon, who lias fur- 
nished me with considerable quantities of a tluid obtained 
during the compression of oil gas,, of whicli I had some years 
since jiossessed small portions, sufficient to e^^Tcite great interest, 
but not to satisfy it. , ' 

' It is now gimerally known, that in the o})erations of the 
Portable Gas Company, when the oil ..gas used is compressed 
in the vessels, a fluid is deposited, which may be drawn off and 
preserved in the liquid state. The pressure applied amounts 
to 3© atmospheres ; and in the operation, the gas previously 
contained in a gas^^eter over water, first passes into a large 
strong receiver, and n"om it, by pipes, into the portable vessels. 
It is in tlie receiver- that the condeuHatioii principally takes 
place; and it is from that vessel that the liqijjid I have Nvorked 
with has been taken. The fluid is dratvii off at llu; bottom 
by opening a conical valve : at fir^t a portion of water generally 
comes out, and then the Uquid. It elfevvesccs as it issues 
forth; and by the difference of refractivq power it may be seen, 
that a'cUmso traiis'pareiit vapour is descending ibrougii the air 
from the aperturco The etfcrvcscence jmuK*diately (‘-ease^^ 
•and tlie-^ liquid maybe readily retained in ordinary stoj»pere(l, 
or even corked bottles; a thin phial beinp; saliiciesitly strong to 
confmo it. I midersl.and that 101)0 culiical feet of good gas 
yield neaily one gailon of tlio fluid. 

The substance -appears as a thin light flfiid ; sometimes trans- 
Y>aicnt arid colorirless, at others opalescent, being yellow or 
brown by transuiitted, and green by reflected lightl It has 
the odour of oil gas. When the bottle containing it is opened, 
evaporation takes place from the surface of the liquid ; and it 
may be seen by the striai in the air that vapour is passing off 
from it. Soipetimes in such circumstances it ‘will boil,' if the 
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b()\io and its contents [lavc Imd their temperature raised a few 
degrees. After a slioii tiiue this abundant evoliitioil of vapour • 
ceaso:^ and the reni'ainin;^ portion is coinpaiatively fixed. 

1'he sj^ecilic gravity of this subslunee isO*(S*2l. It docs not 
solidify at a torriperature of O^rF. It is insoluble, or nearly so, 
in water; very soluble in alcohol, ether, and . volatile and 
fixed oils. Jt is neutral to test colours. It is not more soluble 
in alkaline solutions tlian in watcii* ; and only a S3i5ail pnitiou is 
acted upon by them. Muriatic acid has no acti^n upon it. 
Nitric acid gradually ads upon if, producing nilrtuis acid, 
nil lie oxide gas^ cai bunic, and gometlnKas hydrocyanic acid. c\c. 
ln.it the action is not violent. Sulphuric acid acts’ upon it In 
a, vi'ry reinnrlvaole and peculiar manner, which I shall have- 
occa-ion to jcferdo more particularlv presently. 

This fluid is a mixture of various bodies ; which, though 
they reseinl.>le cadi other in being higl.dy comi.mstible, and 
tiircAving off much siiioke when burnt in large flame, may yet 
by tlieir dilfcrenco of volatility be s('|‘:ualcd in part from each 
ill her. Some of it drawn from the cundenser, after the pressure 
bad been repeatedly raised to dO atmosphen s, and at a time 
when it vvas at 28 atmos[>heres, then introduced rapidly int^ a . 
stoppered bottle and closed u[y, %vas, wlicn brought home, 
put into a, flask and distilled, its temperatuio being raised by 
the hand, vapour whicli came off, inul which caused the 

apj/tiarance of boiling, vvas passed through a glass tniie at O'", 
and then conducted to the mercurial trough; but little iincon- 
d nsid vapour came over, not more than thrice the bulk of flio 
iiipiid; a portion of fluid coHegled in t1ie cold fcubf?, which 
iioiietl ami evaporated when tlie ieinperatme vvas alloNved.lo 
rist. ; and tlui great bulk of tlio lictuid which remained, might 
now be vailed to a cKunparatively high peunt, liei'orc it eiiteoal 
unto chidliOon. • ^ ' ' • 

A ihenuomeler luMiig introduced into another portion of the 
fluid, iural vvas appllc^i, so as to keep the tempmatuve just at 
the boiling point, Wiieath^ vessel containing it vvas npened, 
it began to boil at Ik As the more volatile portions were 
(iissipiatedi the temperature rose: before a tenth part luul been 
thrown oli*, the teinperature was above 100^^. The luvat con- 
tinued gradually U) nse, and before the substaiice was all vola- 
lili/ed, it had attained 2o0^k 

• VV itii the iiope of separating some distinct subsianci s from 
this evitlcui. e.vixlure, a cpiantity of it was 'distilied, and the 
vapours condensed at a temperature of 0'^ iirto sepaialc por- 
tions, the receiver being charged with each vise of the 

retort, and Uie lirpiid retained in a state of imapient ebiilliiion. 
In tins way^ a succession of products were obtai.ied ; but they 
were by no means constant; for the portions, for instance, 
which came oyer when the Huid was boiling from IGO' to i /f^ 
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when redistilled, began to boil at 130^^^ and a part remi>/.ned 
' which did not rise under 200^, ily repeatedly rectifying all 
these portions, and adding similar products together, . I was 
able to diminish these diHerences of temperature, and 'at last 
bring them more nearly to reseuible a series of substances of 
different volatility. ‘.Daring these operations I had occasion to 
remark, that the boiling point was more constant at, or be- 
tween 17(y^ and 190^, than at any other temperature ; large 
rjuautities ’of liuid distilling over without any change in the 
degree;, whilst in other parts of the series it was constantly 
rising. This induced me to search in the products obtained 
between those points for some definite substance, and I ulti- 
mately succeeded in separating a hew compound of carbon and 
hydrogen, which I may by anticipation distinguish as bi-car- 
buret of hydrogen. 

Fi-carhurat of lli/drogen. 

This substance was obtained in the first instance in the fol- 
lowing manner : tubes containing portions of the above rec- 
tified products W'ere introduced into u freezing mixture at 
ix\|ny of them became turbid, probaViIy from tlu^ presence of 
•Water; one, received at 17()°, (by which is v meant that that was 
the boiling point of tlie contents of the retort when it came 
over) became partly solifl, crystals forming round the side, 
and a fluid remaining in the centre ; whilst two other [)or(ions, 
one i>eceived‘ at 186®, and the other at 190®,. became quite hard. 
A cold glass rod being introduced into one of these tubes, the 
mass within was found to resist considenible pressure; but by 
breaking it down, a solid part was thrust to the bottom of the 
tube, whilst a fluid remained above : the fluid wa>5 pourcil oli', 
and in this way the solid portion partly plruified. The contents 
of the tube were then allow’ed to fuse, and weVe introduced into 
a larger and stronger tube, furnished with another which en- 
tered loosely within it, both being clgised of course at the 
lower V ud ; then again lo\Vering‘thc temperature of the whole 
to 0®, bibulous paper wa^ introduced, and pressed on to the 
surface of the solid substance in the large tube by the end oi' the 
^smaller one. fn this way much fluid was removed by suc- 
cessive portions of paper, and a solid vsubstance remained, 
which did not become fluid until raised to 28® or 29®. To com- 
plete the separation of the permanently fluid part, the'snbstunce 
was allowed to uieU, then cast into a cake in a tin foil mould, 
qnd pressed between many folds of bibulous paper in a 
13ramAlds press, care having been taken to cool the paper, tin 
foil, flannel, boards, and other ’ things used, as near to 0® as 
possible, to prevent solution of the solid substance in the fluid 
part to be removed. It was ultimately distilled from off caustic 
lime, to separate any water it might contain. 
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general p/ocess, which appears to me to be the best 
for the preparation of tliis sabstance only, is to distilja portion 
of the fluid deposited during the condensation of oil gas, to 
aside thb product obtained before the temperature rises to 170^^, 
to collect tliat which comes over by 1<S0^, agaiii separately that 
which comes ovei' by 190^, and, also the portion up to 200® or 
210®. That before 170® will upon redistillatiou yield portiorV*? 
to be added to those of 180*^ and 190®; and the part obtained 
Trom 190® upwards will also,* when redistilled, yield' quantities 
boiling Over at iSO®, 190^, ike. Having then these. tluoe por- 
tions obtained at 180®, 190®, and 200®, let them be rectified 
<»nc after the other, and the products betweoh 175®’ and 195^ 
received in tliree or four parts at successive temperatures. Then 
proceed with these as before described. 

It will sometinie^s happen, when the proportion of bi-carburefe 
of hydrogen is small in the liquid, that the rectifications must 
be niviny fiines repeated before the fluids at 185® and IflO® Vvill 
tieposit crystals on cooling ; tliflt is to say, before sufficient of 
the permanently fluid part at low temperatures has been re- 
moved, to leave a solution so saturated as to crystallize at 0®. 

lii-carburet of hydrogen appears in common circumstances 
a^^ ti colourless transpareuit liquid,* having an odour resembling' 
tiiat of cd gas, and partaking also of that of almonds. Its 
sjax’iije, gravity is* neaily ‘0'85 at GO®. Wh«in cooled to about 
it crystaiii/es* liecoiuing solid ; and the portions which 
on the sides of the glass exhibit deiulritrical forms, . By 
le iviiig tubes containing thin solid films of it in ice-cold water, 
and allowing fhe temperaUnie to rise slowly, its fusing point 
Wijs found to bo very iiea*rly 42® F. ; l)ut when liquid it may, like 
water ami some saline solutions, be cooled much below that 
j>oiin befuro any part»bccomes solid. It contracts very much 
on congealing, 9 [x^ts in bulk becoming 8 very nearly ; hende 
ds specific gravity in that state is about 0’95(i. At 0® it appears 
as a white or Iransparenf substance, brittle, pulverulent, and of 
tho hardness nearly of loaf sugar. 

It evaporates entirely when exposed to the air. Its boiling 
point iii contact with glass is 18(>®, The specific gravity of 
its vapour, corrected to a temperature of GO®, is nearly 40, hy- 
dik)geu being 1 ; fur 2'3 grains became 3‘52 cubic inches of 
vapour at 212®. Barometer 29*98. Other ^experiments gave a 
miaan approaching very closely to this result. 

It does not conduct electricity. ^ 

This substance is very slt.htly soluble in water; very soluble 
in fixed and volatile oils, in ether, alcohol, &c. ; the alcoliolic 
solution being precipitated by water. It burns with a bright 
flume and mucli smoke. Wlien aditutted lo oxygen gas, so 
much vapour rises as to make a powerfully detonating mixture 
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When passed through a red hot tube,' it gradually dcpy.>sits 
carbon, yielding carburetted hydrogen gas. 

Cldurine introduced to the substance in a retort exerted but 
little action until placed in suu-Iight, whfen dense fumes were 
formed, without the evolution. of juuch heat; and uiliuiatcly 
much muriatic acid was produced, and two other substances, 
one a solid crystalline body, the other a, dense thick Iluid. it 
was found by I’urther examination that neither of these were 
soluble in ‘Water; that both were ^olublc in alcoliol — the liquid 
reailily*^ the solid with more dilficulty. Both x>f them appeared 
to be triple compounds of chlorine, carbon, anti hydrogen; 
but [ reserve the consideration of these, and of other similar 
compounds, to another o|>portunit 3 ^ 

Iodine appears to fjxertno action upon the substance in seve- 
ral days in sun-light ; it dissolves in the liquid in small quanUtVt 
forming a crimson solution. 

Potassium heated the liquid did not lose its brilliancy, or 
exert any action \ipon it, at a temperature of 1 86^. 

vSolution of alkalis, or their carbonates, had no act ion upon it* 

Nitric acid acted slowly upon tire substance and became red, 
the fluid remaining colourless. When cooled to 32^, tlic sub« 
^.stance became solid and of a-hne red colour, which disappeared 
upon fusion. The odour of the. substance with the was 
exceedingly like tli^at of almonds, and it is jirobable that hydro- 
cyanic acid was lornu.’d*. , When washed with water, it appeanul 
to have undergone little or no change. 

Sulphuric acid added to it over mercury exerted a moderate 
action upon it, little or no heat was evolved, no blackening took 
place, no sulphurous acid was formed; but tliQ acid became of 
a light yellow colour, and a portion- of a clear colourless flu.id 
floatfHl, which appeared to be a product of tluj action. When 
separated, it was found to be bright and dear, not a heeled by 
water or more sulphuric acid, solrdifyingat about 34'^, and being 
then white, crystalline, and deinlritical. The .substance was 
lighter than water, soluble in ulc,ohol, ftie solution being preci- 
pitated by a small quantity of water, but becoming clear bj'' 
great excess.'^ . ’ . 

• Tlic action of sulpliuric acid on this and the other compoumls to be described, is 
very reinmkablc. It is frequently accompanied witli heat and larpc quanlilies of those 
bodies which have elasticity enough to exist as vapours when alone at coninum ])ressurcs, 
are ab'^orbed. No sulphurous acid is produced ; nor when the acid is diluted, does a-iy 
separation of the gas,\ vaiKUir, or substance, take place, except of a small portion of a 
peculiar product resulting from the action of the acjil on the substances, ami dissolved by 
it. The acid combines directly With carbon and hydrogen : ami 1 find when united 
with Imses forms a peculiar class of salts, sotnewhat resembling ibc sulphovinatcs, but 
still dilfcrent from them. I timl also that sulphuric acid will condense and combine 
with olefiant gas, no carbon being separated, or sulphurous or carbonic acid being 
formed; and this absorption has in the course of IH days amounted to 84-7 volumes of 
olefiant gas to I volume of bulphuric acid. The acid produced combines with bases, &c. 
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>yith ref^ard to llie r^ompositio’ji ni‘ sulvstanco, my oxnori- 
incnts (.-lul to prove it n Mr.ary ('onii^outul r»r t arhou jmd hydro- 
foil, two proportioriaU oi'tiie idrnier fleaieiii heinj;- uiiiterj to one 
(){' Uk: r.uter. The idjsence of oxy^'eu improved by the inaction 
of pntassinm, and the resultJ^ QbtuHied when pasr^ed thronyh a, 
reii liot tnhc. 

Tlio followinc^’ is a result obtained when it was passed Jii 
vapour over heated ’oxide of copper. 0*77(i grain of tiie sub- 
* stance produced Cr6 cubic inches of carbonic acid gas, at a 
toiiiperature of and pressure 29*98 inches ; ond 0*^38 grain, 
of vvater were collected. The 5*6 cubic inches of gas are equM 
valent to 0*711704 grain of carbon by calculation, and the (cb8 
grain of water to O‘Ob‘4444 of hydrogen. 


C:arbon 0*711704 or 11*44 

Hydrogen . , . (f*0(i4444 1* 


I'hcse quantities nearly ecpial in weight the weight of' the sub- 
stance used ; and making the hydrogou Uio carbon is not far 
removed iVoni 12, or two proporiion.ais. 

Tour otlier exporiinciits gave residts all. npproxiinating lo tfie; 
ah'ivee The mean resuit was! hyilrogea, 1 ToTti carbon. 

Now cvjnsidering Chat the siibsfancc must, according to the* 
maimer iu which it was jirepared, still retain a |)ortion of the 
body boiling at ^.186'^, but remaining fluid* at 0®, and which 
s!3bstaiicv3 1 iiiul, as vvill be seen hereafter, to contain less carbou 
riKHi ihi! erystailine conipoiuKl (only about 8*25 to 1 of hydro- 
r. it niviy be admitted, 1 think, that tlie constant though 
sumU deficit of carbou found iu the exporinuaits is ’due to the 
poition so reiainod ; and* that the crystalline covnpound would, 
if'juire, yi(4d 12 of carbon for each I of hydrogen; or two pro- 
poitionals oftho forme# eh.'meut and on<>. of the latter. 


2 prop'ortionals carRon . . . , 12 1 , 4 . j 

I. inotMutional hydrogen .. bi-corburct of hy.trogen. 

4'his iTsnlt is confirmed by such data as I have been gible to 
r>biaiii 1>y detonating tlie A iipour of the subslaneo with oxygen, 
\ bus in .Jiiv; (experiment 8092 mercury grain measurcis of oxygen 
at 82" had sucli (piantity of die snbsiancci introdticed into it as 
vowld entirely rise iu vajiour ; the volume incia ased to 8505, 

hejice the vapour amounted to 413 parts, or ~ of the mfxturc 


nearly, ^^evcni volumes of this mixtun'. were detonated iu ua 
eudiomef(?r tube by uu electiic spark, and diminislu'd in con-e- 
qufmee nearly to 0*1 : tlieso acted upon by potash Vvorc fbither 


KUii'ing p^xuli-ir wiilrli I h:ivi' eot yet hint ti'.ne, l>iU ’'.vj-.l-.h it mv' irbr'Htii.M, <o 

f'xaaiim', veil as tile product? formed by the ;u't,ion .>1* si..]j):niriv: neiti on iiapiitha, 
< s. r’iii.'!* Oils, K\ii\ ri'iid Cv'cn n s-rarni and lis'ntne, ia tl'o prO’ luctif^n «ii' 

<2r. I'JiL'S r 'Jace, b'lf. iv? c.- 1- ijtiada- rcy.'- j;'.’;': te (Hear. 


/Vf’-o’ 'VOL. %l 
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dimip.ished to 4, which were pure oxygen. ,Hencj3 three voluT^es 
*of loixlun? had been detonated, of vvliicli nearly 0*34 was vapour 
oftfte substance, and 2*t>5 oxyL’:en. The carl^oiiic acid amounted 
to 2-1 voliiniGs, and must have consumed an equal bulk of oxy- 
(o n ^;as ; so that 0*5o remain as* the quantity of oxygen which 
bus combined with the bydroi>’cn to form water, and which with 
the ()‘34 of vapour )ic;n'iy make the diminution ot 0*1). 

It will bo seen at once that the oxygen required for the carbon 
is lour times tiiat for the hydrogen ; and that the whole state- 
m<mt is Kut little <iift'erent from the following ^theoretical one, 
dcdufaul j>arlly from the fotmei;. experitneiils. 1 volume of 
vapour requires 7*5 volumes of oxygen for its combustion ; 6 of 
the latter <'ombine with carbon to form 6 of carb^)nic acid, and 
the 1*0 remaining coml)ine with hycJrogen to form w ater. The 
hydrogen present, therefore, in this compound is equivalent to 
3 v<)Inines, diough condensed into one volume in union with the 
CO i bon ; and of the latter elements there are present six proper- 
liouu!'^, or 3() by w-eight. A voUfme, therefore, of the substance 
in vapour contains 

Carbon . , 

Hydrogen 

39 

c 

and its weight or specific gr^Sivity will be 39, hydrogen being 1. 
Other experiments of the same kind gave results according with 
these. 

iTo bs coniintfcd.y 


Article X, . 

« 

Analyses of Books. 

Considerations on Volcanos^ the probable Causes of their PheenO’- 
mena, the Jufnrs v;hick determine their Marchy the Dispostf ion 
of liicir ProdnrtSy and their Vonne.rion ivilh the preseni Shite 
and past i iis/un/ of the Globe, By G. Bonlett Scrope, Efi.q, 
Sec. GS. Plollips, 1825. 

'fn E author commences this work with a descriptive account of 
the pJnenonieuii of volcanos, rernarkingon their imud^eniud disper- 
sion ^ver the globe^s surface, their diyi^^ion into snbaerial and 
s dnupieon^ veuls, and tlie various conditions in wdiich they at 
times appear, and wiiich he clvisses'as. Phases, 1. Of perinauent 
cn.ption ; 2. Of UKjderate activity ; and 3. Of prolonged iiitcr- 
initiencos. Pxaaqdes are given of lliesc several phases, and a 
detailed descripliou of their most orditrary characte ristics. 


G X 6 :==: CG 
1. X 3 3 
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proceeding to j\cc;oiint for these plminomona, he remarks 
that they prove the exisienee of a body oi* lava ife a state of 
cbnliition beneath every voleauic aperture during the |)eriud of 
its at^tivUy. He tfuni exanunes l.he nalurt'. of this ebullition, 
and linds reason to conclude f'roiu the ei vslalliuc texture of all 
lavas, their sudden congelation on exposure, tlie sinall Cjuantity 
of heat radiatod ]>y them even when incandescont, and -the 
\olmnes of arpieons vapour they evolve, iliat their paitial liijue- 
iaction is not owing to fusion, but to tl\e \ apori/ation of minute 
quantities of water interposed beivvoen the laminie of Uehr eaun- 
]jonent crystals. The explosive escape ofstearn in vast (juantity 
I'rom the orilice of every volcano during an eruption, and from 
the surface arul clefts of every lava current as it Hows in Oj)en air, 
proves tlie existence ofthisfiiiid in the interior o( the mass, and 
the elevation of liquid lava through the (‘.himney <jf the vo!cam>, 
the jels oi* scoriiv which accompany its rise, and the numerous 
vesicular cavities ami pores <d‘ the rock into which it cousoli- 
daiec; all appear the netaxssafy consfM|mmc(‘s of the generation 
ofstearn in I his situation. Other aeriform iLdils, yualiaps many 
p^u'inammt gases, are probaVdy evolved at the same lime, but the 
gu^al body of va^unir ajjpeurs to be aqueous, 

‘.rho author proceiids to ciccouiU for this process bv supposing 
file continual accession Irom below of increments of cahuic to a 
mass (jf* t'ryslal.linc ruck of this nature a4ready at an intense 
iemperaXure, and confined beneath the solid crust of the globe. 
The cunsefpiffnce would be the increase of its expansive^ force 
'..iirunt otiier limit than tho yielding of tlio overlying strata* 
’^bhen this occurred, and a fissure was broken throug'h them, and 
sidHcienily cnlargody t!ie conseejuent sudden reduction (d'pies- 
oire. on the hoatetl rock below^ would vaporize ifs contained 
'vvaOM', !iqm**fy the ma^s, and force it to rise in an intumescent 
or ebullient state t'i discharge itself through this aperture, wlTde 
exploding volumes ofstearn esKajiing from its surface as rapidly 
•'IS the wciglit and teiui^dty of the substance permits tliein, carry 
up into the air showers of red-hot fragiuent.s and ashes, in the 
exact manner of a vr.lcanic ornptioii.' 

(bit (lie fjuunlity of miit,ter thus protruded by its weight and 
rapifl ('(»', 5p;cl;ition, lomls to choke and seal iij> the fissure of* 
ciupUoii, ioivl c.hc( k tl'ie progress of the ehnllilum helu-w ; and. 
in far tin? ‘n’raler number of CmIscs these ob^ti’ucti?'?: •cau>es 
">oum r or iaO-r ju’cvaii, tlie hu’ce of ohlains the precio- 
niinance ovwr that of expansion, and an interval .>1 outward nan- 
qmllity eiisues. jJuiing this the sublet raneaii mass ol’ lava 
Wiiieii has bcc-n cooled down J>y the suddr n parlial vap(.>rization 
oi Its aqueo.us pavticlos, ha;^ it i temperature -agam raised by the 
co.munniea; ion ef cahiiic from below, till a secfmd eruption is 
the consc nueneo.' of tho viedding of the corigealed crest to its 
niereasing forca: of expansion. 

. K i 
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Rare in&tances of permanent ernplion atStromboli) .are 
aUribiited to peculiar circumstances in the external figure and 
position of the volcano, owing to which %he erupted matters 
escape from the orifice exactly in the ratio of the intumescence 
that takes place below from the •constant accession of caloric; 
ih(? repressive forces being in this case preserved in ecpiilibrio 
with'^those of expansion. Such a volcano is of course as sensi- 
ble as the barometer to all changes in the pressure of the atmo- 
sphere, ^nvdhhis in fact ap]^)ears to be the case with the phaiuo- 
mena of iStromboli. 

The autlvor examines in detaij, and by the strict rules of 
physical science, the laws which must regulate all the variations 
of the eruptive force, the duration of the quiescent intervals of 
an habitual vent, the quantity of gaseous liquid and solid mat- 
ters produced, the inodes in which they dispose themselves, the 
cooling and consolidation of lavas, their internal configuration, 
texture, and mineral characters, their subsequent alteration by 
acid vapours, or other agents, &rc. and accompanies this inves- 
tigation with corresponding facts from his own observation on 
the recorded testimony of others. Many of these are new, and 
highly interesting, 'thus the great bulk of Trachi/tic when 
compared with basaltic lavas, is proved to be owing to tlieir 
inferior specific gravity ; examples are adduced Irachi/te. 
alternating in beds or currents with hasall ; vpjcanic mountains 
are shown to be subjected to a process by which tlieir great 
craters are alternately hollowed out h\ puro^iysmal eruptions:, 
and by decrees filled again to overflowing by the products of 
less violent explosions; the origin of trass, moya, and some 
tiifas, is found in the bursting of lakes formed within the craters 
of tviichijlic volcanos ; and it is shown that eruptions may be 
continually taking place from numerous^ vents at the bottom of 
the ocean without occasioning any visible commotion on its 
surface, until the summit of the submarine volcanic mountain is 
raised to within a short <iistance of that level, &c. 

Kvery volcano is thus either a perraaneut or intermittent issue, 
by which the caloric of the interior of the globe, passes off into 
outward space. By the more or less complete obstruction of 
these veuts^ it is forced to accumulate on different points beneath 
the supeificiul strata of the globe, until, by dilating the rocks in 
which It resides, it produces fractures sufficiently deep and large 
for its partial espape. In this manner the draught of caloric is 
often forced to shift its direction, and is diverted from one vent 
to another, the former becoming apparently extinct. In fact, it 
is observed that an eruption is seldom repeated a second time 
from precisely the same fissure ; aud in the same manner as a 
narrow cleft is sealed up by the consolidation of the vein ol lava 
it contains, or the accumulation of loose fragments above it, and 
the local expansive force of the heated lava below, checked for 
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a time, and forced at length to break out by another issue; so 
the accumulation of similar obstructions, of greateit magnitude; 
and during a longer period of eruption, checks the general 
expansive force of the subterranean caloric for intervals of great 
duration^ and drives it ,to force an issue at length in some other 
direction, perhaps at a superficial distance of some hundreds of- 
miles, leaving the former vent to ail appearance extinct. 

The jarring and vibratory motion occasioned by sudden 
rupture of the overlying mass, is supposed to occasidn the pheno- 
mena of earthquakes, which are felt over a greater oiTess surface 
according as the seat of expansion is confined /he focus of 
an habitual volcano, or exists at a greater depth, and extends 
more widely. ' 

To repealed expansions of this nature taking place at a great 
depth, Mr. Poulett Scrop6 attributes the elevation of mountain 
chaijis ; the fractures, contortions, and other irregularities of 
their strata resulting from the immense friction occasioned by 
the protrusion through themiDf the crystalline .rocks in a solid 
state (granites, porpliyries, serpeiilines, &c.), and the subsidences 
produced by their elevation to high angles while often in a semi- 
solid state.* 

But as it is not on these linc^ of greatest elevation tliat ^'d/- 
eunos have usually burst forth, the author conceives this process 
to occasion the/onnatidn of parallel fissmres at a distance, by 
the lateral rfre/g 'accompanying the forcible elevation of the 
superficial strata; and that the sudden reduction of presswire on 
tlic internal mass of heated rock immediately under these clefts, 
or the largest and deej^est of them, causes it to inYumesco and 
break out on various points; thus giving rise to thovse linear 
eliiiins of’ volcanic vents whicli are so remarkably obvious on the 
uiobe’s surface, and which frequently present a decided jxirallel- 
isiji to one another, and to soihe neighbouring range .of conti- 
liciitai mountains. The activity of these lateral vents propor- 
tionately retards the increase of expansive force general to the 
subterranean rock, and tends^to check the farther elevation of 
tlie neighbouring continent. Hence volcanos act as 
ealres to the globe; while in their origin they are only secondary 
and attendant circumstances to the more immediate and primary- 
result (as well final cause), of subterranean expansion, viz. 
[partial elevations of the solid crust of our planet. 

• This theory is then applied to account for the,most remarkable 
foatures in the surfaces of continents ; and the author goes ou 
to examine, though in a more cursory way, as not properly 
belonging to his subject, the probable origin of the various 
stratified rocks, and the causes of their distmguisliing, charac- 
ters. 

This leads him to hazard a sketch of a theory of tlic globe, 
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which he conceives to have been at an, intense tempera Uire 
throiu^hout; when first it reached its actind orbit, perhaps 
humched from the snn, accordin*^' to Bntf’un’s notion. The 
rapi<i and prudisvious supeihcial vaporization to which it. must 
have oten subjected in <^)peri s|>uc\^, suddenly congealed a solid 
crust around it (granitic). <Jn this the piiimcval ocean was 
deposited by the gracbicd condensation of the acjiiouns vapours 
winch the force orgiavily coidined to t!io vicinity. Tlie other 
aerifujiii-tlnids gcuieralcd dtiring its vaporization united to f(»rin 
the atmoj^phere of the. jilanei. But as die caloric of t!ie nucleus 
began , again Jo vspicad towards iho surface, e.^pansions took 
place beneath this crust, which was broken tluoingh :nid raised 
on numerotis points, J/i this age of turbuh*nce' tlj ' sdnstose 
rocks, gneiss, mica slate, and i he earlier (so callcjii; transition 
strata were deposited, the tra!'iS{)Orted and snspeuded fragment- 
ary particles (j)articujarly the liiica) subsiding to the inuiom 
wberever the ocean was suthciently irancpid, and the subst-nn es 
held in solution. by it (carbonate and sniphate ol* lime, jum iale 
of soda, ike.) being preci'pitated at tb<i same time as its waters 
cooled. 'I bc: mine ral civanvcters and organic remains of these 
rocks testify to these circumsCince.>» of* the urcliaic ocean, as the, 
interior disturhatice, the le.•^s cryslaliine text ure, and more per- 
fect Oigariized remains of (lie later strata, indicate thrir formation 
at a period of less tin biilence, wdien elevation.^ of the globe's 
crust vvi^ro less frequent and violent, when tlje tempera ima' of the 
occ-'an-and atmosphere had dimini.slu d, and the vquantity f.>f water 
taken into circulation lliroe.gh the aliuo>p!vere, aiid returned in 
torrents oa the .siirfa(!es of the new continents, had puopojtion- 
ately decreased. 

I'ho author, after remariving on the wondcr-woi king spinf 
wltich has dictated most t heories . on Inks suipect, c!i.»ses witii 
those words : ** Hie theory of the globe, w hich I liave hu/vrrded 
above, and wldcli 1 am a, ware requires much nllerior (h veloiKv 
nient, and perhaps some corrections, to nruider it complete, con- 
sists simply in the application of those modes of n|,*era<iou 
which nature still employs on a large scale, in tiui production 
before our tgves of fVet.li mineral masses on the surface of thrj 
earth, to expJain tlie origin of those. which we fuid tJun e a]re<Kly. 
If', utte r fan* (list, sis^^iou, and with ail ivasonabhe alitiwauccs, it ts 
found ach <|uale to this [mp^K-sc, its tmtli i\’iU be Cstablisl.'ed on 
the souiuiesL po»osible basis — the same ujkui wliich rests the 
whole fabi ic of our knowledge on coery subject w hatscajver ; 
the supposition, uanudy, thar the laws of nauine do not viui/y 
but that similar results always are, have liccn, and will be pro- 
duced by similar preceding circumstances/’ 

An appendix is added, contaming a list of known volcanos in 
recent or habitual activity; and uii examination into the appa- 
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^e^ltly anoraalo.iis phsei\oniena described by M. de Humboldt, as 
bavins^ accompanied fhe eruption oTJorullo, in Me?;ico. 

Tile work is illustrated by an engraving, some lilhographic 
dravvmgs and maps*, and numerous wood-cuts, introduced into 
the text/ 
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Proceedings of Philosophical Socielies, 

ROYA*L SOCIETY. * 

The Fellows of the Royal Society held then* anniversary 
meeting, as usual, on St. Andrew’s Day, when the Fresidenr, 
Sir Humphry Davy, delivered an eloquent addces»-to the mem- 
bers present, on announcing the decision of the Council with 
respect to the award of the Copley medals. The medal of this 
year’s donation, he inforinell them, has beep bestowed on 
Arago, FRS.and Meinl jerof tlu 2 Royal Academy of Sciences 
of Paris ; and another, which was not disposed of on a former 
year, to Mr, Peter Barlow, FRS. and Professor in the Royal 
Military Academy at Woolwich/ 

The discoveries and labours,’^ said Sir li. Davy, whicll 
your Council h^ve made it their pleasure^ and thought it their 
duty to honour, by conferring on their authors the highest 
rewards of this Society, both belong to the same depariment 
of science, Magnechni — a department which has always claimed 
a considerable portion of your attention, both in its? relations lo 
pliilosophy and utility*, to the laws and properties- ol’ naruVal 
tbi ins, and to navigation, the great source of the power and 
niosperity of this miglity empire.’^ 

• Sir Humphry tUen entered into some historical details Smi 
general views on the subject of magnetism, in order more 
distinctly to state the%grounds of the decisions of the Council^ 
which he had just announcefU and set forth the justice of the 
awards; audio prove, that ^‘though irmch has been done, more 
still remains to be eflected for tlie distinct knowledge of the law s 
and relations of tl?ese mysterious phiLniomena.'” w 

• I'lie property of the magnet to attract iron seems lo leave been 
known iVoin the most remote antiqnily ; but its direct ivwj forcv;, 
and conse(|uently its use in navigation, was wholly unknown to 
the ancients. The jjeriod when the polarity ol’ tlic magnet vs as 
first applic?(l to maritime ]3urposes, was some time between ine 
years 1 100 and 1300. The variation of the compass wasMisco- 
yered somewhere about the end of the loth century, probably 
in the two great voyages made to the eastern and wo-^tem w orlds, 
by VTrsco di Gama, and Christopher Columbus.” Tlic dip of the 
needle was ascertained by Robert Normal^ in London, m 1581, 
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a'lfl the chanjvc oi' variation whs accurately dcmonstrnteJ by 
Prof. Gellib/.tiiul, ofGnisliain CoIleg:e, in'ldo'o. 

In ]fiO(b Dr. Chlbert, of Colchoster, jniiiliylied, in Latin, his 
''frcalise <lc lM(:g)icle In this truly plnlosd[>}ii(:al and oriLi'inal 
work, the author endeavours to «provc that the ])hainbmeiiii of 
Tii'cni;nctism are owino; to the magnetic polarity of tlie earth, — 
that so^t iron becomes a temporary magnet t)y the influence of 
th»,* eartl), — llrat in sled the magnetic property is induced by the 
sauK; cause, %vith inorfj ddncully indeed, but the eirect is more 
pcrjnanenj: ; and he explains the motion of the beedle, and tlie 
pov\ers of common magnets, by showing that opposite polcis of 
diherent magnets attract each oilk*r in some definite ratio of 
their distance. Me indulges, wliich could hardly. l)'i avanded in 
that age, in some \ag’ue iiypotheses, and details seme futile 
experiments; but notwitlistanding this, his views display very 
extraordinary powers of mind ; and though censurcfl by his 
contemjmrary. Lord Bacon, for endeavouring to solve the p]ueii(‘- 
nu'na of gravitatitm by magnetic '^.ittrac. lion, yet .Ids researches 
have a charact er of inductive reasoning perfectly in tin* spirit of 
tiu) j>hilosophy of that great man, vvht), Imd ho studied liis work 
with moie attention, would have found in it numerous examples 
of his own sublime method of pursuing scuence, a contempt for 
the speculative authority of the ancieiUs, and an appeal, alifiost 
jtcw in those times, to the laborious lueihod of repeuieti exp^^ri- 
rnents.’^ ’ • 

Th(',]^rcsidonl tlien w^.mt on to mention the discovery of the 
diurnal varialion of the needle in 1722 by Oeerge Graham; the 
ialiours cd* ]/aihbert, Ccidoml), and Kobrson on the laws tiiat 
n.gulato niagnelic attractions and repidsidns, and tie; maliu uia- 
lical views ot‘ the theory of luaguetism brought forward l>y 
?vpliius and llobison on the hy]>othesis .C'f a single- magiu de. 
fluhl, and tliie recent memoirs of*M. I^oisson rui the suppo.dtion 
of 1 x 0 fluids, an Austral and Boreal, presented to tlio Lovai 
^\cademv t:d‘ Sci(*!U'es of Paris. 

Tile hynotliesis of magnetic-', whicli so closely ag^recs 
with that of electric lands, has been defended by similar 
arguments, and illustrated by analogous experiments ; and the 
j[;ounexiou between these two classcjs ol' pluenomoua had ijcn h 
ruUui ish'-erved and dwelt upon by philosopiiers/' .Ih'ccaiio 
supposed the inugnctisni oftlie earth to be produced by electric 
currents, and similar opinions were advanced and supported bj'' 
vague analogies, and insuUicicut facts ; but till the imporlant 
discovery of jM. Q^rsted, the true veiation.s of magnetism, and 
electricity Avere unknown.'’ I could with pleasure/' said the 
ProsidenL dwell on this discovery, and its immediate conse- 
faiences in the develojiement o(* new and extraoi diuary results ; 
and would the time allotted to a discourse ol this nature allow 
it, I should have great satisfaction in describing to you tlio 
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and the discovenes^of varions pl)ilosophcrs belonging to 
this aurt the other feaniecl* Societies of Europe, and wlii^h have 
established, within the .last five years, a perfectly new order of 
i-iets, iu)t*iess brilliaut f^oin their striking and unexpected results, 
than important in their relations ^nd tlieoretical applications to 
other phmiiomena of nature/^ 

1 cannot, however, quit this part ofjny subject without call- 
your attention to llie inanuer in whicli these discoveries’ 
hTive (u iginated and been pursued, as it affords the inosl rciuark- 
;d)Je insiance uponVecord of the unity of the laws of nature — of 
tju: inodci in which remote pliLenomena are connected tog*ether, 
the ha[)py consequence of ctosc attention to unexp'ected or 
nnt'onunnu result 

A I’aet discovered by Calvani, and by him believed to bo 
sM'ic.tly physiological, investigated by the genius of Volta, was 

i lu' origin of Jiis wonderful pile, or battery ; and this instrument, 
ast* r Its |)(>\vors had been apparently exhausted in dennonstrating 
;>.! a* laws in electricity, and affording us new creations in 
ciu.'iui>try — altering our arrangeiaeiits aufl systenjs,— becaine, in 
ih(' h.uuU of iIkj Danish philosopher, a source of novel and per- 
fev.'tly uiiexpectcd combinations, tlirowing a light upon parts of 
sin. <‘orjins('ular philosophy which, were before in absolute 
^iatkoess/' 

t hough th(i lal)Ours of M. Arago, whicA have been the 
ol Act id' tlie vijoo* V>f your Council, cannot je considered as 
im-meiiiatc conscipieni'es of M. (Ersted’s discovery, it is j)roba- 
b' ' sli > Hi. ver would have been undertaken had not this 
e, ,* i. ty iaiujcdicd i ly excited the uttent-ion of their .excellent 
s'lihor, who was one of the first pldtosophers that endeavoured. 
1 » investigate, confirm, ajid iilustrate ilje faejs of (deedro-magne- 

ii i)i/' Sir ilmnpln v y next aliude<l to the idea (if Coulomb 

: ‘djo was pro]>ul>ly deceived by the presence of minute portion;*. 
•>>’ non in the vsnbslances he operated on) tliut all Ixnlies in 
0 . 0 lire arc capiible of magnetic attractions; and the various 
e vjaaiincuts wdiich. were nunle, lifter lh(j discovery tliat magne- 
tism is a conse(|ueii(re of ele-ctriral action, ti> produce magnetic 
‘do cts in ijtlu r metals besides those long known to lie capable 
i'f thi m. tin* results of which proved that the elfocts were trau- 
soup, wnd disappeared \sith the electrical cause. 

M. .\iagoA inqn.iries, iron, nickel, cobiilt, and their 
<*owii)iiiahoii^., were the only species of matter apiiarent.ly 
-dir cti d |;y magnets. His experiments extemi^ l.liis property 
nndt-i* certain mmldicadnius to all metallic substances ; and it is 
^^aid, liiough as vet we have no distinct details, to various oj.her 
bodie.;.- - 

“ i‘i. Arago found that the c*vtent of the vibrations of a magne- 
tized needle was greatly diminished by holding over it a plate, 
ot copper ; and by causing a plate of copper to revolve below it. 
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the direction of the needle was soon changed, it began to turn 
round, the velocity of its revolutions increased, till they 
became loo rapid to he counted. 

M. Arago made the same trials with other metallic sub- 
stances, and with similar results, differing, as might'be expected, 
in intensity and these experiments have been repeated, con- 
firmed, and extended, by MM. Herschel, Babbage, and 
Christie. 

is for the discovery of this fact, the power of various 
bodies, principally metallic, to receive magnetic impressions in 
the same, tlrough in a more 'evanescent manner than malleable 
iron, and in an inlinitely less intense degree, that your Council . 
have awarded your medal to M. Arago; and you, 1 am sure, 
cannot hut approve of their decision ; for whctlier in its imme- 
diate relations, or ultimate applications, there is no physical 
fact which has been made known during the present year, that 
can with propriety be put in competition with it. 

By extending the empira of magnetism to a number of 
bodies, it removes much of what was mysterious and inexplica- 
ble in that department of science, and renders it a brunch of the 
general philosophy of nature; and when the new analogies 
between magnetic and electrical action established l)y these 
phenomena are considered, there is much reason to hope that 
they maybe iiltii^mtely referred to the same cause, ami, with 
chemical aflinity, possibly be found identical with the general 
quality or power of attraclicni of gravitation.’' ' 

Sir Humphry Davy then adverted to the scientific labours of 
Mr. Barlow, and passed a well-meriled encomium on his papers 
• published in the Transaclions of the Uoyal Spcitly, which, he 
observed, establish, his character as a judicious and accurate 
experimenter, and an able reasoner ;• but ibougli the facts and 
^;easoning brouglit forwaul ia-lhose momoirtr would inidoubtcdly 
have claimed the attention of tile Counejf, and might have led 
them to balance Mr. Barlows merits \yith those of other conlii- 
butois to the Philosoplncal Transactions, their opinion was 
fixed,’ and their decision formed, by a practical application of 
science (jf great ingenuity and of considerable* utility.” 

.Masses of iron become magnetic by tlu' action of the (?arlli : a 
bar of soil iron, for instance, held verticaJly, has its nortli pole 
upperiuost, and attracts the needle in the same manner as the 
pol(^ of the cjrth ; and all masses of iron, following the same 
law, exert an action on the needle proportional to the square of 
the distance, and of course destroy, or diminish in a certain 
ratio, the acliou of the north pole of the earth. It is extraor- 
dinary that so important a circumstance as the action of the 
iron in a ship dft the needle had not earlier and more strongly 
arrested the attention of navigators. F-vea Dr. Hailey, the most 
accomplished and profound philosopher that ever made long 
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voyajif's, thoiigli li§ observed the ctlect, does not seem to'have 
tJiouL'ht it^ w^athy of correction, and that even when m5|iking a 
set ot* inin^nte observations on variation ; he says, in his paper in 
the rnnisaction's, ^ We*know by experience how little the iron 
cams on board ship alTect the needle/ This, however, probably 
nr<'-se from the circumstance, that ho was never in very high 
latitudes,” Walker, in his Lecture on Magnetism, first called, 
attention of navigators to the subject; Capt. Flinders 
bivuight it before the notice of the AdniiruU.y ; and* the late 
arctic t xpeditions have adbrded the fairest and fullest opportu- 
nities ofdcternnning the fact. ^ 

Mr, Fal low, after making a*number of experiments on the 
pli'.ennaituia presented by difi’erent large njasses of iron, and 
recurring to the principle thgt. tlio contiguity of a small mass 
meke.s it tMjual or superior in power to larger masses ; and that 
line ailracUons and repulsions diminish as the square of the 
dl thouglil. of two methods of correcting the tnaors arising 

from i.lie magnetism ol‘ the iron ill ships; one by compensating, 
tin^ i)ther by doi|bling them, by. moan'? of small masses, or thin 
plutesorirou placed near the compass, the relation of which to 
tie? mamu-.tism ol' the earth, the iron in the ship, and the needle, 
shnniv! bf? (letermincd by exjuudmentfs/^ 

Ml. .Fallow has adopted the lust, method in practice, and its 
ntili:} Iswa already been ])roved by Captains Baldey, Sabine, and 
and ollufr able muJ enligiitencd ofiicers. 

^^•'il*e lloyal Society” the President continued, *Mias always 
sii.ct iLs first institution, given particular encouragement, and 
p<iid ]);)riicular attention to those, departiuoiits of science which 
.-iriclly pracliccil, unci offer the best vindication and the* 
inglu'sr praise of the experimental and inductive method, 
brnieing p!iilo*-ophv, as#it weie, from the heavens to the earth, 
and hxing lu^r ubeV^c, not in visionary, splendid, and airy* 
ediiiees, ljut amongst tiie resting places and habitations of men, 
fo point out ail nsel’ul aj^pliciition of any doctrine or discovery 
iias always In cn the ir highest pfide, and fortunately thcy’liavc 
had many noble opjxntunities and examples. Indeed there is 
si'uuady any imstance of a considerabl(3 advance made in the 
knov.icdge of nature without being suon connected with some 
tanvihle bemdit or advantage ; as light is almost always acceni- 
pamod Jjy heat, the iliuminating- by the profluctive and noij^ri.sh- 
ing* principle. 4 

“ In coiitbrrnity to the usages and feelings of tl\e Society, the 
Council has awarded the medal to Mr. Barlow, w'ho, by rea.'^on- 
ing and experimenting ujuni a few simple facts long known, ’but 
never applied, lias founded an useful invention, tending to the 
perfection of an instnnmuit, the most important, perhaps, to 
Britons, of all those which have been the results of scientific 
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principles ; increasing the perfection of an art which is not only 
one of ihe greatest sonrces of our power, but a bond df union 
amongst nations, securing their intercourse, and extending the 
progress of comnnerce, civilization, and fefinement.’' 

Sir Humphry Davy then tujrned to Mr, South, wHo had under- 
taken to forward the medal to M. Arago, and addressed him in 
the following words : — Mr. South: in transmitting this medal 
to M. Arago, assure him of the interest we take in his ingenious* 
and important researches, and inform him that we w'ait with 
impatience for the continuation of his labotirs on this new and 
fertile subject. As one of our Fellows, his discoveries have the 
same iriterest for us as they have for his brethren of the Royal, 
Academy of Sciences, which, for more thap a century and a 
half, has gone on encouraging and emulating our labours. You 
and our worthy Secretary * are example of recent liberality 
on their part, and of the respeht paid to British talent. We, I 
trust, shall never be behind them in dignity and nobleness of 
sentiment ; — far bo from us .that narrow policy which would 
contract the minds of individuals, and injure the interests of 
nations by cold and exclusive selfishness, — wfiicli w^onld raise 
the greatness of one people by lowtring the standard of that of 
another. As in commerce,, so in science, no one country can 
become wortliily pre-eminent, except in profiting by the wants, 
resources, and wjealth of its neighbours. .Every new discovery 
may be considered as a new species of mahufacture, uvvaking 
novel industry and sagacity, and employing new capital of 
mind. When Kevvton developed the system of the universe, 
and establislied his own glory and that of his country on impe- 
risliiiljle foundations, he might be regarded as giving a boon to 
the civilized world, for vvluoli no adequate compensatton could 
ever be made ; -yet, even' in this, the ipost dilBcult and sublime 
vfield of discovery, Britain has been repaid,, if not fnllj/ .yet 
foirh/, by the labours of Euler, La Grange, and, above ail, 
La Place, perfecting the theory oflhe^.lunar motions and plane- 
tary-perturbations, and aff\)rdisg data of infinite importance in 
tlie theory and practice of navigation. Science, like that 
nature to which it belong.s, is neither limited by time nor space ; 
it belongs to the world, and is of no country, and of no age ; 
the moKJ vve know, the more vve feel oux ignorance, and how 
much still remains unknown ; and in philosophy the sentiment 
of the Macedonian hero can never apply ; there are always new 
worlds to conquer.’' 

To Mr. Barlow the President spoke as follows : — Mr. Barlow : 

I have great pleasure in presenting you with thi.s medal in the 
name of the Royal Society. Receive it as the highest mark cf 
distinction which they have the power to bestow. You have 

* Mr. Hmdkiel. 
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already been honoured by marks of approbation both at home 
and abrVad, far more valuable in a pecuniary point of vijw, but 
no one which, I think, ought to give you more dtnahle satisjac^ 
finn ; tor this award has, I believe, never been made except 
after dispassfonate and candid discussion ; never to gratify pri- 
vate feelings, or to call for popular applause ; and an/ongst 
tho>o philosophers who have received it are names of the very 
liitdiest rank in science. We trust, both on account of the 
publiii good and your own glory, that you will engage in and 
accomplish many new labours. You liave not merely had 
fricntijic success, but one still more gratifying to your heaA and 
.ibelings — the idea that you have* been useful ‘to your country, 
and secured the gratitude of a body of men who are not tardy in 
acknowledging benefits.'* 

1'hc Society then proceeded to the election of Officers and 
C'ouncil for tlie ensuing year. The following were chosen : — 

Of the Old Council . — Sir H. Davy, Bart.; Francis Haiiy, 

; W. T. Brande, Samuel (loodenough, Lord Bishop 

of C^iirlislc ; Davies Gilbert, Esq. ; d. F. W. Berschel, Ksq. ; 
Sir Everard Home, Bart.; Capt. li. Kater; John Pond, I’/scp ; 
W. H. Wollaston, MD. ; I'homas Young, MD. 

Of the Ncjv ConneiL — John Barrow, Esq.; John Bostock, 
MD.; Sir A. P. Cooper, Bart.; Benjamin Goinpertz, Esq.; 
Stephen Groombriqge, Esep; Sir Abraham Hume, Bart,; Daniel 
M'‘oie, Esq.; BichaKl, l^aii of Mount Edgecombe; P. M. Ru- 
gct,« MD. ; James Soutli, Esq. 

f^uaidaU , — Sir 11. Davy, Bart. 

Secretaries. — \V. 1\ Brande, Esq. and J. F. W. lleiscliel. Esq. 

7 VtY/.s urcr . — Diiv i es G i I bei t , Esq, 

Oci. 8. — A paper was read, entitled Additional Proofs of 
the Source of Animal Heat being in the Nerves. By Sir E. 
Homo, Bart. YPRS^ ♦ ♦ 

Dec. 15. — 'fhe Presklent artnounced to the Society His 
Majesty 's nuiuiticenlfou\dation of two annual prizes, consisting 
each of a medal of the value of fd’ty guineas, to be bestowed as 
hoiiorary distinctions, by the President and Council, on the 
authors of such new discoveries as they may deem wt)rthy of the 
award ; and in such manner as shall best promote the ohjocts 
for uJiich the Royal Society was instituted, and the interests 
of science iji general. 

Dr. J. R. Johnson, elected into the Society , in 181 7,* and 
whose name had been then inserted in its priiited lists, was 
admitted a Fellow of the Socit^ly; and the (hooniun Le<;tme, 
hy Sir 1^. Home, was read. The subject of this Lecture vvas^the 
structure of muscular fibre. 

Dec, 22. — fbdeon Mantell, Esq. was admitted a Fellow of 
the Society; and the following papers were read, of which we 
^bali give some account ui our next ♦—On the Poison of the 
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Common Toftd ; and. On the Heart of Animals belonpjing to 
the (ie^ms Rana; both by J, Davy, M’D, Fits. * 

The Society thou acljounied over the .Christmas vacation. 

inNxNKAX SOCIETY. 

Dec, 6s — A continuation was read of A Systematic Oalalogue 
of the Australian Birds in the Collection of the Liniiean Society; 
by N. A. Vigors, lisq. FLS. and T. llorsfieid, MD. FLS. 

Dec. 20. — The reading of the Catalogue of Australian Birds 
was continued ; and a paper was also read, containing Duscrip- 
of some new Species of Birds belonging to the gtmera 
Phifiotdmaj Indicator j and Cnr^otiu^; by Mr. Benjauiiu iiCud- 
beater, FLS. 

A S T U O N O VI I C A I. S O C I K V Y . 

Dec. 9. — The President informed the Society, that when he 
had the honour of announcing at their last meeting, the extraor- 
dinary occurrence of the appearance oi four comets in the short 
space of as many months, he^was littlt^ aware that lie miglit at 
that time have added n jijlh to the number. Tliis last cornel, 
apjieared, from the account staled in the public jcMunals, to 
have been discovered by M. Pons, at the beginning of la.^t 
month; but, as it had coivsiderable declinalion, and vvas 

advancing also to tl\e southward, and at the same time very faint, 
it probably wouUl not be seen in this country. 

Althgugh the uppearamie of so many cornets in one year had 
been mentioned as a rentarkable phumomeuon, yet he would not 
wish to be understood as supposing that Such a circumstance 
had never previously occurred, nor was likely to occur again. 
The fact vvas, that from the great attention which had been paid 
by astronomers to the discovery of these bodies within these 
few years, and the interest excited by the investigation oftlm 
‘laws by which they were governed, a m 9 *^j than ordinary dili' 
gence had been employed in searching for them. And tiu ro 
vvas every reason to believe that if thtve were more labourers in 
the field, a still richer harvest^ would ensue ; from which there 
might fairly be expectect some additional light on the laws and 
constitution of (he univeVse. 

The President likewise called the attention of the mem]>ers to 
the circumstance of the opposition of Mars in the month of. May 
in tbe ensuing'year. It was vv^ll known, he remarkaMl, that by 
a comparisoiiiof the observations of this planet with tin?, stars 
which were near it at that lime, made at place.s siluated in these 
latitudes and at other, latitudes having considembic southern 
declination, the parallax of the planet ought be readily deduced, 
and thence the parallax of the sun. As there were, at this time, 
two active (observatories in the southekii licmispheu:, where liiis 
phamomehon would probably be attended to (as it. had been at 
the twQ preceding oppositions), it were extremely desirable that 
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corresponding observation^ should be made in the northera 
btMnisphere ; without which the observations made in tl^e south 
would (as far as this subject is concerned) be rendered of little or 
no use. tie trusted therefore that those practical astronomers 
who were possessed of the retpiisite iiistriiments (and they were 
by no means complex or expensivey would attend to this plueno- 
luonon, and record the observations. which they might have the 
'ad.v:jntage andMjpportunity of making; the uncertainty of this 
diinate rendering it extremely desirable that all thosewvho had 
iho. means should unite in so useful an undertaking. 

I’or the convenience of such observers, the President an- 
. nouuced that he had computed the right ascension and (leclina- 
lion of six stars, which Mars would pass a few days before 
and after liis opposition ; these being the whole which he could 
hud in any of the catalogues. They were here offered only as 
a mean of identifying the star with which the planet may be 
ompavecL It was pi'obable that other stars might be se. n, in 
jlie tield of view of the telescope^ and that even some of these 
uiight not be found ; for the catalogues of the sinalleu' stars are 
4iil very imperfect. It would* render observations of this kind 
more complete and useful, if regular observations of such stars 
as miglit Ik; r^ituated near Mars at the time of his opposition, 
\ver(^ made at the public observatories; whereby riie true posi- 
tion of the planet 14 tlie heavens would be rnor^ correctly ascer- 
laincd, 

'f-iie following are the mean positions of the stars abqve 
ulhidcd to on the Lst of .laiiuary, 1826 : — - 


Star. 


Mag. 


.Ml 


^ Libnu I i> • .14'>41’" 6 ^ — 

41 K> , ]o 

4a 0 15 

4« 38 IC 

r>->31 ■ 15 

57 7 15 


« 

(196) P 8 S 0 

L. L. X. 7 Vi 

{•252) P 8-9 

7 ^' . 6’ 7 


IK 

2 " 

18 42 
40 dd 
r> 12 
54 ‘ 8 
48 13 


The reading of the description of the larg;o reflecling telescope 
amldVauie niiule by Mr. John Raiuage, of Aberdeen, was termi- 
nated, Mr. lO.uuagc has, ever since the year 1806, de\w^n,cd 
much ('fliis time to the const ruction of refleeling* teJcscopers of 
huge size, and of convenient frames and supports, in which tinii- 
ues.s «>f structure and facility of adjustment to any ie<{uind 
portion,, should be equally attained. The telescope how 
descrilKul has a twenty-five feet tube. The platform upon 
which the t( iescope is placed, and revolves at pleasure, is a 
strong circular raiUw ay of cast iron, twenty-seven feet and a half 
in diameter, and four inches in breadth, 'fhe horizontal azimu- 
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thal motion is upon concentric rollers* round o. central pivot. 
The stajiul or frame, though simple in -ifs cousti action, cannot l;e 
very intelligihly described without a model or a dia^rain. The 
tube of the telescope is elevated to tilt; recjuired aitUude by a 
winch and tackle of pulleys, .The mailerv in wbiclf tin obrsei vor 
stands is adapted to th(3 proper h.eij^ht by n similar winch arul 
tackle ; and to prevent accident from the breaking' of the root s, 

’ it is supported at each side by two moveable bars that iall lulo* 

• tlie steps of the ladders, which constitute a jiart of the franie. 
The lower end of the lube rests upon two rollers, and at e;reut 
altituiies moves forwards, so that the tube itself is capable of 
adjnstmbnt to all positions, frefm that, vvliich'is nearly horizontal, 
to that, which is nearly vertical. Without' qpiltin;; the galleiy, 
the observer can move the tube both hori/onially and vertically 
upwards of 10°, and can with the utmost readiness (ijidejxm- 
dentiy of an assistant) direert the telescope to any point in tlu; 
heavens. All the motiors are effected by inenns of a very lew 
cords, pwlleys, and winches. •The diameter of the spccnliim is 
fifteen inches, and the focal length twenty- five feet. Tlie 
pieces, whicli are adapted to magnify the image, posvcss powers 
varying from lOO to 1500; and there are proper diaphragms lo 
modify the redundancy of light. Tin; mode of obs; ivh>g is by 
the front vievv.^’ 

Mr. Kaiuage cjhibiled to tlie Society, besides a neat model 
of the tube and apparatus, two speculums ;• One of fdU'en inches 
diameter, belonging to the telescope described, and unotlier of 
twenty-one inches diameter and hfty-four feet focus. 

There .was next read a paper on tlie subject of l^arallaxi s, 
taking the ^vord in an enlarged sen.'^n, by iVl. Idtirow. It was 
in the excellent treatise of Lagrange on the determiiuition of the 
solar parallax, from the observed transits of ilic inferior planets 
over the sun’s disc, where the rectangukw* co-ordinates were 
lirst employed, instead of the less convenient ox])r( ssions itf 
spherical trigonometry, for the purposj/^of deducing the apparent 
station of a planet from its longitude and latitude. The j>roC::ss 
lias been since improved by Olbers, Bessel, Rhode, ^Cc. Bin. 
M. Littrow regards it as susceptible of still further improve- 
ments, which lie has liere exliibited. lie gives liie aualylical 
solution of several problems ; viz. 

1. To determine the apparent longitude and latitude of a stiir, 
from the ti de geocentric longitude and latitude. 

2. To solve the inverse problem. 

3 and 4. Tlie solution oftiie preceding problems by series. 

A. To hnd the apparent right ascension and d<Hdiiiutif»n, from 
their true magnitudes, and rirc versa, 

(i. To determine the apptdenl azimuth and uli itn.dc, from tlieir 
true magnitudes, and vice versa, 

1 and 8. To find the true place of the star, .from its apparent 
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plat^e, and vice versfiy .without any reference to the horizon, the 
ecliptic, and the oqmitcir, twhich is often useful in computing the 
occulValion of fixed stars by the mooni t 

9, A ^ener^il problem, to find the apparent azimuth and appa- 
rent altitude, from the true longitude and the true latitude Of a 
star. 

The resulting expressions for these several solutions arc 
analytically simple. Those, which are deduced in scries are 
usually of this kind, namely, 

log. c = lofe. b — cos. fi — {“A' cos. 2 3 
in wliich the law* is evident. 

M. Littrovv concludes' his paper by suggesting the applica- 
tion of his principal formulae to the soltition of various other 
})roblcms. 

l/cistly, there, was read a paper, entitled A Memoir on dif- 
ferent Points relating; to the Theory of the Perturbations of the 
l-^lancts expounded in the Mccanique Celeste . by M. Plana^ 
Astronomer Royal at Turin, and an Associate of this Society. 

1'Ijo object of the author in tins memoir he states to be an 
examination of various points in 'the theory of the planetary * 
per! urbatioiis as explained by M. de Laplace in the Mccaniqne 
Celeste. In undertJ\king this labour, he obserVes, he at first hud 
no expectation of meeting with any instance in which an actual 
r(;<‘tification of t)ie results already arrived at would be neccs- 
; but the progress of late made in the theory of perturba- 
tions having enabled him to treat certain particular 'questions, 
more generally, and with more symmetry than heretofore, it is 
iiut to be wondered at if he Iras beeji led to results which sur- 
l>;»ss in exactness thos3 hitherto published. But in all snclj 
cashes, he adds, wi>$« 5 e he lias arrived at coucliisions not in 
accordance witli those gC the illustrious author of the Mccauiqae 
fV/e.s/c, he has thought \ incumbent on him to give with the 
fullest detail^ not only the deyelcTpments, but even the arithme- 
tical calculations on which these conclusions have been founded. 

The first chapter is devoted to the consideration of that arti- 
fice in the Mccaniqne Celeste in which M. Laplace transfers his 
formulai from the mean motions, axes, &c. of the primitive or 
undisturbed orbits, which are not given by obscrva*tiou, to those 
ot file disturbed, which are given as they exist in nature. This 
be does by assuming an mbitrary constant introduced in one of 
Ihe integrations . by which the^ pertuibation in longitude^ is 
derived, in such a "manner as to make the term in the result 
which depends on the mean inotion vanish. M. Plana devotes 
this chapter to the elucidatioli of this artifice, and shows the 
correctness of M. Laplace^s results by obtaining the same con- 
'New Series, vojl . xi . 
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elusion by nnotber and direct method, • Ife then applies his 
reasonir.j^to niuiierical ex-ainples, and tom]>utes the quimt,!ty by 
which the moon’s mean distance from the earth is permanent I jf 
altered by the suns aclien, which he finds to be abputil-lOOth 
of tlie radius of the globe' of the moon, in augnien«tation, the 
CO] responding increase, of the ^'periodic time being about one- 
bmiiii of a day. The excentricity too undergoes an alteration 
jij its' mean quantity from the same cause, equal to about O’OOO? 
of its actuj^l amount, 

A similar artifice ill the use of an arbitrary constant added in 
one of the noci^ssary integrations for arriving at the first term of 
thc\ motion of the moon’s perigee, M, Plana observes, has ena- 
bled M. Ln place to avoid 'an errer in that research to which his 
method seennod to expose him, and to obtain the true result. 
Put In* proceeds to sh^w that this artifice is not necessary, and 
that the same result may be obtained without the use of tlie 
siqierdujous constant, by the aid of an equation he deduces for 
the variable porlion of the moop’s radius vector. 

The method employed by M. Plana has the advantage, ho 
observes, of keeping distinctly in view throughout the whole 
analysis the; primitive ^ elements, uninfluenced by the effect of 
, perturbation.. The other he^sUites to have been first employed 
by Lagrange in the volume of the Memoirs of the Academy of 
Jietim fur 1783, 

The author iiexC proceeds to examine those ^arts of the theory 
of pertu/bations, which depend on the non-sphericity of the 
central body, and in which he remarks that the use of a sinular 
artifice in the Mecafdquc Celeste is accompanied with greater 
obscurity, as a portion . only of the arbitrary constant is retained, 
lie therefore enters on the investigation Without .the use of this 
^ artifice, and deduces the results for the perturbations of the 
planets due to the ellipticity of the sun by the formula for the 
varintion of the arbitrary constants. 

the author next applies the same ^lethod to the theory of 
the jsevturbations of the scveptli satellite of Saturn by the 
elliptic figure of the planet ; and as he here arrives at final equa- 
tiems somewhat differing from those of M. Laplace, the whole 
process is given in copious detail. * . 

Tile second chapter of tlf is paper is devoted to the consider- 
ation of the efjTeclof the actiaus of the fixed stars on the secular 
variations of the planetary system. The expressions for the 
secular variatioirs of the excentricity and aphelion which the 
autlior brings out, agree perfectly with Laplace’s in form, but 
diflitT in the numerical cocflicierits, one of the terms having the 
coefiicient where Laplace has and another — -J, where 
Laplace makes it — L As he subscqueuUy observes, however, 
the action of the stars cautiot possibly become sensible till after 
the lapse of maay hundreds of centuries ; so that these discre- 
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pancies are practically of no importance. He rernarks loo that 
this cHuse of perturbafion prevents the equations between the 
squares of the excentricities, the masses, and square roots of the 
axe:s, sd oftefi referred to as insuring the stability of the plane- 
laiy systonl, — as well as the siir^ilar one between the' squares of 
the tangents of the inclinations, the rnasses, and square roots 
of tlie axes, — from being mathematically exact. It will be 
notod, however, that these equations can only be regarded as 
proved for the first powers of the disturbing forces^ while the 
action of the stai% is at least of the order of their squares or 
oven cubes. • 

The third chapter is devoted to the evaluation of those terms 
iu the theory of the perturbations of Mercury by the Earth 
whose coefiicient, being divided by the square of the difference 
between the mean motion of Mercury and four times that of the 
Earth, may acquire a notable value by the smallness of its 
divisor. The author first examines the indirect method followed 
by M. Laplace, which he considers' defective and in some mea- 
sure illusory, and then substitutes a luethod of his own. After 
going tlii’ough all tlie very laborious calculations of the analytical 
uud numerical values of the coefficients he arrives at a final 
result, of which he remarks that although it differs very little, 
from that given in p. of the third volume oi’ the i\l^cani<{ue 
and in p^ 32 of the ta'iles of Mer<jury published by 
M. Taiidenciii, yetTfiis apparent accordance is merely a conse- 
quence of the excessive sinallness of the numerical coefficient 
of the term in qu(3stion, and that his object has rather been to 
Kit'tily the analytical fonnulic than the numerical results, by 
taking into consideration '«// the terms of the same order ; with- 
out which he considers it very possible to commit material 
( rrors in the final resultt^-of such operations. 

'riie fourth chafiier has for its object an examination of M. 

* f^riplace's method of ^^ing account of the square of the disturb- 
nig force in the theor)\of the great inequality of Jupiter and 
Saturn. » 

In this investigation the author is led to conclude, that the 
equation connecting the reciprocal perturbations of the mean 
motions of two planets, and by which the one may be derived 
from the othm* by a simple multiplication, holds good only when, 
the first powers of the disturbing forces are considered {’<\ con- 
seqiieiico, it may be observed, one mi^ht naturp.l!y presume 
froin the form of tile miiliiplier itself, into which the simple 
ratio of the masses- only enters as a factor). ^ 



M. Plana gives this pail of his paper with the fullest possible 
detail, in order, he observes^' to enable astrouomeret to verify 
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every part nf the developments and calcufetions ; and on reduc- 
ing ids fo|imiIie to numbers, obtains (Uot, as be says, vvkhout 
surprise) a final result, of a contrary sign to that of Laplace, and 
only one-lliird of its amount, the coefficients of the terrils cf the 
great inequality arising from the square of the distiirblng force 
being, according to M, Plana, 

- r^-92()0aiKl+ 5""-577r> for Jupiter 
*f2o'"-l0o6 and — i2'''*8932 for Saturn. 

The*fifth chapter contains reflections on the Supplement to 
the theory of Jupiter and Saturn in the fourth voluine of the 
Mccaniqne Ce/estc (p. 327— 344^; in which M. Laplace consi- 
ders several terms of the order of the square of the disturbing* 
force arising from tlie variation of the excentricities and peri- 
helia of the two planets, affected by the argument of tise great 
inequality, M. Laplace has made use of an indirect but more 
expeditious metliod ; and the object of the. author in this 
chapter (admitting, however, that the indirect method ranriot 
fail to give results very near the truth) is to estimate their 
degree of accordance with those aiforded by the direct method. 
His conclusions in a numerical point of view agree witii tiioseof 
rLaplacc, but he conceives that his analysis is more rigoious,and 
his foruudte better adapted to further developments. 


Article Xll. 

SCIENTIFIC NOTICES. 

Gh EM ISTltV. . ' 

1. Nolicc of Di\ Thomson $ ^^/ iVorh\ 

After the severe animadversions Dr. Thomson’s First 
Principles of Cheimstry, wbicJi appeared lately in a cot(!m- 
porary* journal, it is but fair that our readers should know 
m what estimation that work is held by our philosophical 
"bredjren of the New World. We, therefore, extract the fol- 
%lowing from the first number of the 10th volume of the Ameib 
can Journal of Science and Arts,’^ which has this uioment 
reached us:—. 

It is not within out purpose, or present limits, to do any 
thiiig- more than briefly menlion the admirable work ol‘ Dr. 
Thomson. For more than twenty years, we have diligeully 
followed this distinguished author through all the numerous 
editions of his ^Systcunatic Chemislry, in which he . has shown 
biais(‘lf the vigilant and faithful historian of the science; through 
,hisi Annals of Phitosajjli^, one of the best of tlie uumeious 
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scientific journals of this day, and through his smallW works, 
and se|) 4 irate iiiemoirV w ith which he has favoured the public ; 
and wo have listened with higli interest to the instructions of 
his lecture room. But after dll, predisposed as we were to 
expect much from a great effort of the mature age of such a 
master, our expectations have been more than equalled. There 
;s nothing, the offspring of the present age, which, so far as we 
aio informed, surpasses this ^ Attempt to establish the First 
Principles of Clieriiistry by Experiment^ The vast amt)uiit of 
labour performed, — the patient and persevering repetition of 
tcdiinis and often difficult processes, frequently to the eighth or 
tenth time- the •consummate skill discovered in devising and 
executing tlie experirneiits, and the surprising coincidence of the 
results of analysis with the deductions of theory, excite our 
astonishment, and prove beyond a question, that chemistry, if 
not founded bn intuitive, is built on denumstrative truth. Dr. 
Tliomscni, after performing so inucli, might well have adopted a 
motto preferring higlier claims than tfiut which he has choseiu’*^ 
— (h:)illmiari‘'s Journal.) 

3. Discovery of Lithia in ihe Mineral Waters of Bohemia^ 

By M. Berzelius. 

An extract of letter from M. Berzelius !o M. Diilong was 
read to the Philomatic Society on the 27th of Auo’ust, 1825, in 
wjfic’i that philosopher states, that on a fresh examination of*the 
nuiHual waters of Bohemia, he hi\^ discovered that lithia is one 
of their constant and essential elements, a. substance hitherto^ 
only found in a few niineruls. To detect and separate the lithia, 
M. Berzelius pours a solution of phosphate of soda into the 
miueriii water, evaporates to dryness, and rcdissolves in cold 
waUer all thal is in that nienstraum. If lit.hia be present, 

it is left in the state of insoluble phosphate of lithia and soda, 
fhe illusfrious.aulhor of\his discovery considers it as- very {uo- 
balde that lithia ,cxirds also in sea water. The Editor or the 
Bullolin des Sciences, from which we have extracted this notice, 
slates m a note, that he finds in the A/g* hetAerbodc (»f Aug. 5, 
tlnit M. Mulder announces that hejias made some expe-^ 
riniFnt.s on the water of the Zuiderzee, but has not discovered 
uuv lithia iu it. 

3, C/icniical Examination of Peridot. By M. Laurent Pierre 
VV'almstedt, Professor of Cbeuiistry at Upsal. 

M. Mitscherlicji, in his memoir on the relation which exists 
between cheinical i3roportions and crystalline forms, has stated 
rho composition of Peridot, which he tliere designates us the 
mily known compound -of silica with i.somor[]!ious bases with 
^ wo atoms of oxygen, in which the quantitii?s of oxygen of the 
>dica and base are equal.* H(? ctmsiders peridot as a silicate of 
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inagnesia|. combined with" a certain quantity of silicate of protox- 
ide of iron. In fact the measurement of crystals of the artiiicial 
silicate of iron and that of peridot demonstrate a' perfect 
identity. . * 

M. Walmstedt^s analysis of the olivine of Mount Somma fully 
confirms these views. It gives 

Oxygen. 

Silica. . ^40^08 2016 

, Magnesia 44-24 17-12 

Protoxide of iron. ... . 16*26 ...... 3*47 

“Protoxide of mangauesTe 0-48 

Alumina * 0-18 

100-24 

And since the quantity of oxygen in* the magnesia is equal to 
five limes that of the protoxide of iron, and the oxygen of the 
silica equal to that of the tW5 bases together,*’ it follows that 
olivine consists of one atom of silicate of protoxide of iron, and 
five atoms of silicate of magnesia.— -t-^unales des Sciences 
NatureUes.) 

• MlNEnALOGY. 

4. Compa 7 *ative Analysis of the Elastic Bitumen of England ami 
FrafA^e. By M. Henry, the yqi^nger. 

The Frcinch bitumen was found in October, 1816, by M. Olli- 
vief, in the coal mines of Montrelais, distant a few leagnts from 
Angers, at the depth of 35 fathoms, in a rock of ophiolite, mixed 
'With veins of quartz and carbonate of lime. 

Physical Characters of the two Bitumens . — 1. found in 

Derbyshire is in brow-n, or blackish masses, sliglitly tianslucenl 
cn the edges, and appears greenish by, transmitted light; it is 
more or less soft and elastic; burns vfi^Tendily with awhile 
flame, and exhales a bituminous smep. Its specihe gravity 
varies born 0*9053 to 1'233. * The rrench bitumen piesents 
nearly similar charactens ; its colour is very deep blackish-brow n ; 
it is opaque, inodorous, moderately compact, compressible, very 
teiuccieus, and particularly very elastic; by transmitted light it 
^ is rather black than greenish. It fioats on water, and Ijurns 
with a clear bluish-white flame and a bitutiihious odour. 

The composition of the tw’o bitumens, according to M. Henry 's 
analysis, is, per cent. , \ . 

^ English elastic bitumen. French clastic bitipuen. 


Carbon. i . ; 


. . . 68-2b0 

Hydrogen/ . . 

...... 7-496 . . . 

, . . 4’S90 

Krtrogftii , . . . 

...... 0-164 ... 

... 0-104 

Oxygen 


' 30-746 


ioo*ooa . 

100-000 
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The great quantity of oxygen found in these bitumpns tends 
to confirm (says the reporter in the Bulletin des Sciences) Mr. 
Hatchelt^s opinion as' to the formation of eluslic bitumen, and, 
to acertaiil point, allows us to compare tlie action of air on the 
liquid bitumen, such as naphtha, petroleum, &c. with that of oxy- 
gen oil the fixed and volatile oils, which harden by being long 
lu contact with that agent.--T(BuU6tiu des Sciences.) 

• Zoology. 

5. Oil the Species or V'arielies of the Human Ilacc\ 

Linnmus, in his Systema IVaturte/’ divided man into four 
varieties, accordpig to the colour of the skin, giving each variety 
the name of the part of the world where it was most common. 
Dumta illc considers that there were six distinct varieties, which 
ho names, 1. Caucasian, or, European Arabs ; 2. Hyperborean ; 
3. Mongolian; 4. American; 5. Malay ; 6. Kthiopiau. Cuvier 
reduceil the number of vaiieties^to thvei-. Virey, in his History 
of Man, divided the genus into two species, according to the 
facial angle, noting three varieties, and subvarieties to eacVt 
species. Desmoulins has lately farther divided the genus man 
into eleven species ; and Bory Saint Vincent, in a very elaborate}, 
paper on the varieties and species of tliis genus, has added four 
(Uher species to this extended list,, and has given the peculiari- 
ties, habits, luanilers, and appearances of each of the species, 
aixi an account of their probable origin. He divided the ggnus 
into two sections: the first, he called Leiotriclii, or smooth- 
hailed men, wliich he again subdivides into those •wl)ic:h are 
pe.cuiiarto the Old Wo rkf, as 1. flotnojapdicus^ tlie sons of jNbrah,’ 
wliich he divided into several races; 2. Homo AvahienSy the 
Araf)s ; 3. Homo IndicHS^ the Hindoos; 4. Homo ^u/lhicns^ llui 
Scythians ; 6. JrLi'pfo Sinicus^ the Chinese, Secondly, thoSc 
smooth-haired men vAich are eommoii to the Old and Now 
\V oild, as, f), 1 lorno t\iij]ivrboreuSy the Laplanders; 7. Homo 
ISicp/unifinSy the Malays and Nt^v Zealanders ; 8. Homo Ansira- 
lasiruSy the New Hollanders. Thirdly, the straight*balre(l nivh, 
which are peculiar to the New" World, as, 9. Homo Cv/omhiats, 
the Oaraibos; 10. Homo AmCricaHm, the Americans; and 
11. Homo Palugonicusy the Patvigorrians. The second se(Uion^ 
he desi<gnates by the name otOuhtrichiy or crisped- haired^ men, 
wfiich are usually called Negroes. The white varieties oi‘ this 
tribe are not known. 12. Homo CEtInopicus, the CEthiopian ; 
LL Homo Cafer, the Cafre ; 14. Homo Alclaninus, the Coichiu 
Cjiinese ; and 15. Hom{) Hoiteiitotm, the Hottentots.. 

C. On the Plumage of the Oyhter Calcktr, 

It is generally considered that the Oyster catcher, the hhema^ 
(opus Osimlogusy Lin. regularly change their plumage at the 
commencement of winter. Boie lias lattdy had reaspn to 
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doubt tlj^s opinion; for in the month- of November^ 1821, he 
observ.ed a great number of these birds, some of which had 
white, and otbors black throats; and judging* from the consist- 
ence of the beaks and bones of them, he is inclined to believe 
that the former were the young, and the latter the old specimen 
pf this bird* He also observed the same difference in the months 
of January and February of the following year. 

t t ^ 

7*. 'On the Change in ihe Weight of Eggn dnring Incnhaltou. 

. m'M. Prevost and ftumas have, lately given a very extensive 
paper, with numerous experimaUs, on the loss of weight which 
takes place during incubation, and they come to the following 

conclusions : — 

L 'ri)at fecundated and non-feciindated eggs suffer nearly tlie 
same loss in weight during the period of incubation. 

2. That the loss follows in both cas^s a decreasing progression 
from the commencement of llmincubatiou. 

d. That^a rernarkaVde proportion is observed between the 
duraliou of the incubation and the daily loss of weight, vvliich is 
so much the smaller as the period of incubation is the longer. 

, d. Tluit the loss of weight appears to depend entirely on the 
evaporation, or rather on the chemical alteralloiKs which take 
|>lace in tlie conttiiits of the egg, independent of the evolution of 
the fa)tus, inasmuch as it is proportional to the duration of the 
incubation, Sr\d no ways connected vvith the slower or more 
rapid dcvelopernent of the young* ani}nal.“(Aun. des Sci. Nat.) 

. ‘ Miscellanko^us. 

8. Weights and Measures. 

r)ur readers are probably aware of the" alteration tliat is about 
fo take place in the standard for weights tnoasurcs, and rlie 
change is so considerable as to form a di^Xmet era in the metro- 
logical annals of this country. V/e su/Jjpin thvi most important 
facts* coi'.nected with the subje(&t. 

AH* the powers and regulations contained in flic various 
tbnner*acts, authorizing the searching for, seizing, and destrov- 
Ing of weights and measures not conformable to the Htandai (i.s, 
• arc, with, the penalties and forfeitures, .declared to t'pply to 
standards established by these 

'J‘he stancicivd of wSight is the pound troyof -/ j 7G0 grains, a-ml 
the avoirdupois pound is declared to coniain 7000 of such grains. 
The legislature has therefore made no alteration in i\u) weights ; 
but‘ah ulteratioh, to the extent of about one grain in the avoir- 
dupois pound; has become necessary, froursome supposed inac- 
curacy in the old standards kept in the exchequer. 

The measures for length and superficies are not altered. 

The standard measures of capacity, as well for liquids as dry 
goods, are uU founded on the imperial gallon, established by 
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acts, aiad <lirecticrto contain 10 lbs, avoirdupois of distil- 
led water, at 62^ of heat, the barometer being at 30 inches ; the 
same l)eing in bulk equal to 277^274 cubic inches ; and all other 
measures tire to be taken in parts or multiples of the said gallon. 

4 he (juavt to be one-fourth part of the gallon, and to contain 
69*3186 cubic inches, or 2} lbs of water. 

The pint to be one-eighth part of the gallon, and to contain 
*3‘1*()6926 cubic inches, or l^ lb. of water. 

Two gallons be apeck, and to contain 554-748 cubic inches, 
or 20 lbs. of water. * * 

Kight gallons to be a bushel, and to contain 2218*192 cubic 
Inches, or 80 lbs, of water. 

kight bnsliels to be a quarter of corn, or other dry goods. 

No particular form or proportion is directed for the bushel or 
otlter rneuvsures used for corn or other goods, usually sold by 
strike ineiisure. I'he strike is directed to be round and straight, 
and of the same diameter f:'otn*end to erid. 

Tile, standard for coals, lime, fruit, and other goods, commonly 
sold by. heaped measure, is the aforesaid bushel, to be made 
round (we must presume cylindrical), with a plain and even 
bottom, and nineteen and a half ijicbes diameter from outside to 
outside ; and when used, to be heaped in the form of a cone; 
such cone to be^of the height of at least six^inches, the outside 
of the huslicl bemg the extremity of the base of such cone ; and 
including the cone, it will contain 2815.4887 cubic inches, which 
ejves 697,2967 cubic inches, being 26 and 12-I3ths per ce'iit. or 
and 2-13ths of a gallon above the corji bushel, for the contents 
i.d'lhtj cone. * 

Ail other measures used for coals and other goo<ls, sold by 
In apvul measure, are be made cylindrical, with the diameter 
:it the least doivl^e the depth tiiereof, and the height of the cone 
tliree-fourths the ue^>th of the measure, 

file (U’oportiou • thfy. the new imptndal measure of capacity 
bears to the various old iueasiy*es is as follows : 

— !*9492, say a liflh part, or 20 percent, larger thau.the wine 
i/u^asiire. 

I — 69-67, say a sixtieth part, or l-j per cent, smaller than the 
be t!r measure, whigli dlfterence is eciual to little move than one 
cubic inch in a qtiart. 

• This diiference from the old coal measure wdJ be very\rifling, 
it being only 3-6ths of a pint larger in a chaldron. 

A fin tlicr alteration is made, by inference, from the^declared 
proportions of the weight and cubical contents of the imperial 
gallon, which js interesting to spienlific men ; viz. that the spe- 
<‘i He gravity of water, hitherto .establisluul at 1000 ounces per 
cubic foot, ivS now calculated at the rate of 997-1364 ounces ptn* 
foot. — (Scientific Gazette.) 
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0. Mode of securing Analomitiah Preparations. 

Dr. Macartney, of the University of Dublin, has employed a 
thin plate of Irfdia rubber, as a covering lor preparation jaws in 
place of the former laborious q.nd offensive one by means of 
putrid bladder, sheet-lead, 8tc. 

It. is essential that the India rubber should be painted or var* 
nisbed, after which not the slightest evaporation of the spirits 
can take plgce. The material by its elasticity adapts itself to the 
variations in the volume of the contents of the j^w from different 
temperatures, and thus removes the principal cause of the evapo- 
ration of the spirits. • 

It is probable that leather coated with Indian rubber and 
painted would answer as well as the rubber itself, by which the 
expence would be greatly diminished. 

10. Medical Matriculation at Edinburgh. 

From the following statemeijt of the number of medical 
matriculations which liave taken place at the University of 
Edinburgh daring tlm last five years, it will be seen that the 
afflux of students to this school still continued to increase. 


In IdlO to 1821 . . 754 

1821 to 1822 817 

1822 t» 1823 867 

1823 «o 1824 870' 

1824 to 1825 905 to April. 


A considerable number are stated to have been in attendance 
on the medical classes when this returif was made up who had 
not then matriculated, many of whom were, however, expected 
to do so in the course of the summer sessions. 

11. Proportion of Male and Ferrtafe^ltildren. 

M. Badly, of the French Institute, has /ately made a series of 
observations connected with the subject of the relative births of 
male and female children. From exact registers kept in one 
locality, it appeals, he says, that there were more female concep- 
tions than male conceptions in the mouths of March and ,)uly ; 
and these two months, he observes, arc, the first on account of 
the occurrence of heat j and the second, on actount of the heat 
of the vfeather, tjie part of year least favourable to the activity of 
the generative powers, at least with a view to fecimdalions. 

* 12., pQuillet on Atmospheric Electricity. 

Various theories have, been formed by meteorologists to 
account for the electricity sensibly present in the atmosphere. 
Of these, Volta’s was perhaps the oply plausible .one. That 
philosopher was induced to believe, that bodies in passing 
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IVom^one state 4,0 anetller undergo a change in their electric 
condition; and he supposed that the etectricity lostMn stonna 
was coTitiiumlly being* renewed by that produced by evaporation 
perpetually going on from the surface, as well of the land as of 
the water. ^ . 

The recent, and interesting researches of Poulllet were in- 
stituted not merely to ascertain the truth of the Italian pro- 
•fessor's hypothesis, he was also desirous of discovering the 
etliciency of another cause, which he believed to be’of no small 
iiuportance in the production of electricity, and of bringing to 
proof a theory of his own relative to the distribution, and accu- 
mulation ol'this principle in the atmosphere. 

Numerous and varied experiments have brought to the 
conclusion, that the mere passage of a body from the solid 
form to a state of vapour is unaccompanied by the develop- 
uieiit of electricity ; that the result is similar when vapour is 
condensed either into the liquid or solid form. 

lie conceived that Volta, though too accurate an observer to 
be mistaken as to the fact of the presence of electricity in his 
expcriuieuts, was, nevertheless, deceived, as to the cause pf 
its production, by the formation of carbonic acid, which mixed 
with the vapour of^ater and complicated his experiments. 

Jn 1782 Volta, Xavoisier, and Laplace showed that elec- 
tricity was' de\^c4oped during chemical action ; but as experi- 
ijients relating to this point are liable to afford different and 
contiMdiclory results from slight dilferences of circumstances, 
the (|iiestioa has been regarded as rather undecided. It be- 
(!ame, on this account^ an object of special attention with j)'l, 
Pouill^t. lie finds, that in the combustion of charcoal there 
j>’ an unequivocal yroductiou of electricity — that the acid 
produced is in the positive state, while the ciiarcoal alv^ays 
becomes negative. , It is necessary; in order uniformly to obtain 
the same results, tlnii> the combustion should take place only at 
the upper part of the piece ofjcharcoal, and by no means extend 
over thg whole of it;, otherwise the contact both of the 
charcoal and of the carbonic Acid with the plate of metal 
destined to receive the electricity will reader the experiment 
irregular To discover whether the electricity rendered 
evident in the preceding expm’iment v/as to be attributed *10 
.chemical action, or tp the '^aversion of the 'cjiarcoal from the 
solid to the gaseous, state, he examined the Hame produced 
by the combustion of hydrogen. The external part of the 
flame constantly, exhibits positive, and the interior negative 
electricity,, a transfer of electricity taking place between the 
rnoiecuies which are combiaingi and those which are about to 
do so. This fact is supported by a great number of experiments 
on the combustiQU of phosphorus, sulphur, the metals, alcohol, 
^vther, fat substances,^ and vegetable matter. 
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As plants during vegetation exert a. chemic'al action on the 
atmosphere, sotuetinics converting its oxygon into carbonic acid, 
and at others decomposing the carbonic acid already exisling in 
it, the idea suggested itseit, that if electricity were <ic/veloped in 
these processes of vegetation, their very extensive operation 
would vyarraiit one in attributing to them a considerable portion 
of the electricity of the atmosphere. 

- To investjgate this subject, M. Poihllet examined the vegeta- 
tion of seeds in. an insulated situation, having u condenser con- 
nected with the soil. Till the germs appeared at the surface, no 
sigrivS of electricity could be detected, but as vegetation advanced 
it became very evident. For the success of this e\[u*rimGnt it 
is nece.ssary that the air should be in a stale of considerable 
dryness. When this does not happen to be the case, tlic apart- 
nuait must be artificially dried by quicklime^ or some other 
absorbent. It is obvious that the soil could not acquire one 
electric state without the opposite state in a corresponding 
degree being ‘communicated to the atmosphere. 

If then a languid vegetation on a surface of live or six square 
feet be capable of producing very decided eifects, may we not 
reasonably conclude, that the influence .of the saine cause 
operating over a large portion of tlie surfa<$|iof the eartli is fully 
adoqtiate to the pioductigif of many of the phs^uomena which 
we observe? 

A second mdmoir, by the same author^ carries tlic subject stiU 
iurthfej’, unci exhibits other causes, besides the process of vege- 
tation, which contribute to supply the atmosphere with electri- 
city. In the first memoir, he had shown that when two bodies 
combine, electricity is developed ; in the second, he proves that 
similar phenomena attend the separatiou/)f bodies which were 
j>r(*viously combined, and he applies this fact j/> the uamcrous 
instances of decomposition* which nature ^ sppnluacously pro- 
ducing on the surface of our terraqueous * 

i\]. iVoihllel, in his experiment^ conuectei with lius inquiry, 
ompioyc(l two processes. The first resembles that adopted by 
Saussure, in his experiments oHfevaporation, and consists in con- 
necting one of the disks of the condenser with the heated vessel 
in which the subject of dpe experiment is Ip pe placed. By ihe 
ofher process; the ht'ated vessel is dispensed ^with, and lu' makes 
use of Ane of Kiic-sucl’s large leases to beat the body whibt it 
rests on a jdate of platina. It should be remarked, that when 
vessels of cop])er or iron, or of other materials on which the 
substayccs under cxamiifatioii can act chemically are employed, 
the result will be a cpmplication of eflect by which the piimno- 
mena wdi sometimes be lioighlened, and at otficrs neutralized. 

The results of ins experiments are, first, that by mere ewipora- 
tion, as before stated, whether it be rapid or slow, no signs of 
electricity are produced; secondly, .that ^evaporation from au 
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nlkatine solution, however weak, whether it be of soda, potash, 
harytC|S, or strontia, te.aves the alkali (‘Jeetriiiod pos^itivcly ; 
thinilv, that when other sohitioiis, either saline or acid, are 
eaiploye^i, (‘vaporation’ loaves the body which was combined 
with the wii4x*r, electrified negatively* 

or the numerous saline soluticms w’hich were essayed, that of 
muriate of soda was naturally the one which excited the greatest 
intcivsL It formed no exception to the rule. Hence it can 
baldly bo doubted that evaporation from the surfticc of the sea 
jbiuis one of the ftiost important sources of atmospheric electri- 
city. Even lakes and rivers must liave their intlueiici^, since 
their waters are neyer perfectly.pure. 


Aktici,e XIII. 

KEW SCIENTIFIC BOOKS. 

PPvElWRING For PIJBI.fCA'JION. 

\ new Supplement to the l^harmaoopoeias of London, .Edinburgh, 
Dublin, and Paris; forming a complete Dispensatory and Conspectus, 
ami including Herbs, Drugs, Compodnds, Veterinary Drugs, Patent* 
Medicines, Perfumery, Paints, Varnishes, &c. ; with the Means of 
di'tccfcing their Adiiltwrations ; and tlie new I'Yc^ich Chemicals and 
Medicine: being a fTeneral lieceipt-Book for daily Experience in the 
I.iii>oiiitory and at the Counter. By James Rennie, AM. Lecture^ on 
('luMiiistry, Natural History, and Philosophy, T^ondon; Editor of the 
^huirterly Journal of Foreign and British Medicine, ttc* 

frai els in Chile and La* Plata, including Accounts respecting the* 
tveogra])liy, Geology, Statistics, Government, Finances, Agriculture, 
Conuncrce, Manners and Customs, and the Mining Operations !i\ 
Chile, collected during a llcsideitce. of several Years ip those Coun- 
tries. By John 3 vols. 8vo. Illustrated by Original Maps, 

Views, &c. 

A n Introduction to the History of Medicine, from the earliest period 
to tlie present J'ime. By O. C, Wood, MD. Extraordinary Member 
of the Royal Medical Society of Edmb|^|:gh. 1 vol. 8vo. 

.TUST PUaCISllET). 

Considerations on Volcanos, their probable Causes. &c, leading to air 
Estabiishinent of a now Theory of the Eartli. By G. JL\)uleLt tr>crope, 
Esq 8( c. CicoL Soc. Lond. Svo. Plates, <Jcc. 129. 

Researches on Fossil Osteology, in which the C'haracters of many 
Ammals are established, wliose Species have been destroyed by ihe 
Revolutions of the^Globc. By bai on Cuvier. Part i. Price lA IO.v. 

l]lu>trations.of the Anatomy of the Pelvis. By Alexander Monro, 
MD. Fit SE. &c. Part I. Folio. I/, 5s. 

Tile Edinburgh Joutnai of Medical Science. No. L 6*.v. 
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Article XIV.’ 

NEW. patents'* 

E. Bowring, Goldsmith -street, 'London, silk manufacturer, and 
Jl. Stamp, Buxted, Sussex, weaver, for improvements in the working, 
weaving, or preparing silk and other fibrous materials, used in making 
hats, bonnets, sli|iwls, and other materials. — Nov. 17. 

J. GuestieTr, FenchurcH-buildings, foi\a mode of piaking paper from 
certain §ubstancesj whicli are thereby applicable to tluit pur})()se.— 
Nov. 17. , 

A. Lamb, Princes’^street, Londdn, artd W. Suttilh Old Brompton, 
flax spinner, for improvements in machinery for pre[)anng, drawing, 
roving, and spinning flax, hemp, and waste silk. — Nov. 17. 

G. Borradaile, Barge-yard, Bucklersbury, merchant and (urricr, for 
an improved method of making or setting up of bats or hat bodies. — 
Nov. IT. 

Count de la Garde, Saint James’s-square, Middlesex, for improved 
machinety f«r breaking or preparing hemp, flax, a'nd other fibrous ma* 
tcrials. — Nov. ^24*. 

J. Eve, Liverpool, engineer, dor an improved steam-engine. — 
Nov. 24. 

• IL King, Nprfolk-street, Commercial-road; Middlesex, master ma- 
riner, aiidVV. Kingston, Dock Yard, Portsmouth, master millwright, 
for improved fids for topmasts, gall and inajfts,^ bowsprits, <S:c,— 
Nov. 26. r* 

R. J. Tomlinson, Bristol, for frame-work for bedsteads and otlier 
purposes. — Nov. 26. 

M, Lariviere, Princes'-square, Kennington, mechanist, for certain 
machinery to be applied to the well-kaovn Stamp^s fly presses, or 
other presses, for the purpose of perforating metal plates, and for the 
application of such to various useful purposes.. — Nov. 28. 

, W. Pope, Ball-alley, Lombard-street, maiihematician, for improve- 
ments on wheeled carriages. — Dec.. ' 

W. Pope, Ball-alley, mathematician, for improvements in making, 
mixing^, compounding, improving, or altering aoap. — Dec. 3. 

11. BeiTy, Abchurch-Iune, London, merchant, for ah improved me- 
thod, in* different shapes or forms, of securing volatile or other fluids, 
and concrete or other substances, in various descriptions of bottles and 
vessels. — Dec. 3. V 

E. Edmonds, Bradford, clothier, for improvements on machines for 
scribbling and carding sheep’s wool, cotton, ov any fibrous articles re- 
quiring such process — DeciS, ^ 1* ' 

J. Beever, Manchester, for an improved gun-barrel. — Dec. 3 . 

E. Luscombe, East Stonehouse, Devon, merchant, for a method of 
manufacturirtg or preparing oils extracted from certain vegetable sub- 
stances, and the application thereof to gas light and other purposes. — 
Dec. , s ' 

J 4 P. Beavah, Cliffbrd-street, ^id4l6scx^ for a ceniCut for building 
and other purposes.^Dec. 7. 
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. Article XV. 

METEOROLOGICAL TABLE. 



, 1 

j BAIlOMETEn, 

'rilERMOlVfKTER., 


r - 

rs‘J5. 

Wind. 

I Max. 

j hfin. 

i - - • 

51ax. Mill, 

Evap. 

Bain. 

31th Mon. 



♦ 




Nov. i N W 

• 3010 

29-97 

* 56 43 

1,.- 



IN 

30' 1 0 1 

29 IS 

55 45 

. — » 

OS 


i w 

29-70 

29-10 

53 32 

.... 



;N W 

30*1.5 1 

2970 

48 1 28 



5! 

N VV 

00- 1 5 

2,9-40 

54 I 30 

— - 

02 

(i 

'n w| 

30-45 

30-40 

58 30 

,, 


7 

N W 

29*38 

2.0 4.3 

54 31 



8 

s 

29‘45 

29-2# 

i 50 34 


60 

y 

\v 

1 29*25 

29*01 

45 32 

— 

46 

10 

N ' E 

! 29 0'0 

29 or - 

47 35 


40 • 

1 ii 

N W 

.'ib-oi 

29-0'o 

4U 32 

! 


12 

N W 

.30' 15 

30 01 

38 22 

•4.5 


!3 

s w 

1 5 

so-oc 

38 29 




N W 

30'29 

30 06' 

40 32 

T 



N 

30-38 1 

30-29 

43 • 26 

....... 

• 

16 

S W 

30-38 1 

! 3(1-30 

42 31 



17 

s 

30*30 , 

30-la 

• 48 . 32 

r - -* 

15 » 

18 

s w 

30*15 

30-08 

58 37 


08 

19 

w 

30*37 

30 08 

46' 30 



20, S W. 

30' 37* 

30-02 

52 32 

- 

02, 

2 ns W«i.,3()-05 

30-02 , 

54 38 

- - , 

22 

OO 

IN W 

30*47 

30-05 

' 47 28 

— 


23 

w 

. 30-46’ 

30-34 

48 31 

r - . 

r ■- 

24 N W 

30*41 

30-36 

53 40 

•43 

20 

2.5 

N W 

, 30-4 1 

' 30-24 

- 46 32 



26 

w 

30*24 

30-12 

45 35 

■ „ - 

10 

27 

w 

30- 12 

29.50 

51 39 



06 

S W 

29-50 

. 29-19 

, , .52 - 40 

. 

54 

29iS W 

29*63 

29-19 

48' 33 

— 

06 • 

30' N W- 29 80 

2963 

40 22 

^ *32 

• 



30-47 

29-01 

58 J 22 

! 1*20 

299 


The observations in eacli line of the table apply to a Ijcriod of tw'cnty-four hours, 
beginning at 9 A. 31. on tlic day indicated in the first column. A dasli denotes that 
the result is included in the next folio whig observation. 
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BEMA'RKS. 

Efevenih Fine. 2. Fine: very boisterous all night. 3* A furious wind 

all day from the westward. 4. Fine. 5. Day fine: nighf stormy. 6. Cloudy, 
1. Fine. ‘*8, Cloudy and fine: rain at night. 9. Fine: ruin during the night. 
10, Rainy morning : wet day. II. Cloudy. <12. Fine. J^l. Wliitc frost. 1 1. AVliite 
frost and foggy: fine. 15. Fine. 16* Fine. • 17. Drizzly. 18. IJrizzly: a slight 
coloured parhelion about ten, a. m. 19. Fiiic. 20. Foggy ujorniiig; fine day. 
21. Rainy. 22. Fine. 23. Cloudy morning: fine afternoon. 24. Rainy. 25. Fine. 
26, Rainy. 27. Cloudy. 28# Fine. 29. Rainy. 30. Fine. 

f 

RESULTS. 

fj . 

Winds: N, 1 ; NE, 1 { S, 2{ SM% 7 ; W, 6; NW, IS. 


Barometer : Mean height ‘ - 

• For the month *. . 29*932 inches. 

Thennoinctcr: JMean height ^ ' 

For tlie montli 40*513'^ 

Evaporation,. 1*20 in. 

. 

Rain g‘99 


LahQrai(yty '^ Stratford^ Tml/th 1825. 


R. HOWARD. 



■ ANNALS 


OF 

PHILOSOPHY. 

FEBRUARY, 1826'. 


Article I. 

Exlciiiion of a Theorem of Fermat. By Mr,. W. G. IIonTer. 

(To the Editors of the Annals of Philosophij.) 

(JRNTLEjMEN, . J)cc.26, 1825. 

A I’HOPKiiTY of prime numbers, which 5vas first stated bj^ 
I'ermat, and which serves so important uses in the analytical 
division of the circle, and is the basis of the theory of decimal 
circles, has beeftM* demonstrated in two very different ways. 
'1 he process of Euler is familiar to all, having been repeated by 
siih.sc(|iit'ut writers on the theory of numbers. But the manner 
’■lopied by Mr. Ivory, in vol. i. of the Math. Repos, possesses 
•unportant advantages iurfegard of conciseness, and ofthe readi- 
ness with which the train of reasoning may be extended to 
‘lumbers in general. This circumstance occurred to me some 
eighteen or twenty months ago, when pursuing a little specula- 
(lon on decimal circles; the properties of which may be deve- 
lo[ied to their utmost limit by the aid of this discovery. Grate- 
iii] to the source of my success, immediately addressed d copy 
of my extension of the basis which he had supplied to Mr. 
Ivory, but am uncertain if it reached, its destination. Tiiat 
genilcman can, however, have no objection.to its appearance in 
your respectable work; and being unwilling, not for my own 
sakis only, that my theorem should remain in silence, 1 shall* 
I'cel obliged by your early inserting it. * 

* t am, yours very truly, 

AY. G, IIOIINKK. 


Theorem . — If P, p, be prime to each other, and n indicate the 
number of integers less than p and prime to it,' P" — 1 will be 
divisible by p. 

New Series t vol, xi. <: 
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[Fjrlr>, 


Demonstralion. — 1. If u is i)Ot a multiple of p, neither is h P. 
For, conceive the three to he resolved iivto then* prime factors ; 
then V, Pf have no factors in common ; and p contains at least 
one factor whicli is not in u, and /, not 1\ 

2. Tlio remainder of — Is coyimcnsurate with p, ov not, ac- 

p 

cording as u is or is not commensurate with p. For, let the 
quotient be Q, and the remainder r<; then a P — r = y? Q ; 
and if r and n P be severally divided by any number tliat mea~ 
sures p, the t\Vo remainders will be identical. JiCt the common 
remainder be O ; then r and u P, and rand ?/, since P is j)rimc 
to Pj are each of them commensurate with Let the remainder 
be > O ; then each of these is uic«>mmensurate with p. 

W jp y 

0. If u - V is not a multiple of and — leave different 

remainders. For if both leave the same remainder r, ^ve shall 
*have v P — r, and ?; P — r, both divisible by 7); and their 
<lifFefeuce {u — v) P will be divisible by p, which is impossible 

1. II each term of the series P, 2 P, 3 P, .... (p — 1) P, be 
divided by p, all the remainders will be distinct (3). And they 
arc p — I in number. Consequently they comprise every 
'integer < jp ; or, the series of remainders, when progressively 
arranged, is identical with the natural series of multipliers. 

o. Separate thiij series into t\vo classes, ^distinguished by 
having the multipliers prime to p, or coirfmensuraie with it. 
The entire set of remainders in each class, if progressively 
arranged, will prove identical with the series of multipliers in the 
^saine class. For each of these two scries is selected from an 
identical set of numbers (4), and by an identical mode of 
choice (2). 

6. Let the multipliers prime to p be d, r, r^, Sec. and let 

p be understood to mean sofne multiple ofjM.- Then each term 
of the series P, r P, r, P, &c. will have one and only one equiva- 
lenjt in a series of equal extent M p + 1, M p. + r, M/> &c. 

so that the two series are identical. Putting S = 1 x r x x 7\, 
.... and .taking 71 to indicate the number of terms in each of 
the two series just described, we shall have for the product of 
all the terms P" S = M p + S. Wherefore P"* S — S == M 77; 
•that is (P'^ — 1 ) S = M p. But S is entirely composed of factors 
prime to^p; ^nd is prime top (1), Consequently it must i)e 
the other factor P" — 1 that is divisible by p. — Q. E.l). 

Cor. — ^1. Let m be the number of terms incommensurate with 
p, in the natural series 1, 2, 3 .. . . p. Then (P'‘ — 1) x P” — 
P^' — P'" being divisible by p, it follows that P*' and P’% when 
divided hyp, leave the same remainder. 

2. If p is a- prime number, m is = p — 1, and we have 
— 1 

■ ‘ an integer ; which is the .theorem of’ Fermat. 
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^3. If is any number whatever, and its prime factors are 
Oy by &c. ; tliatds, ii p .== a* // .... we have 7^ == (^ — 1) 

X — 1) 6'®”'* X as is shown by writers on the theory 

of lunhbers. . * 


Article II. 

Astronomical ObseixmtionSf 182o, 

• By Col. Beaufoy, FRS. 

Bushey Heathy near Stanmore. 

1 latitude 5P SV 44*3" North, liongitudji; West iu tmie 1' 20*93". 

Observed Transits of the Moon and Moon -culminating Stare over the Middle Wire of 
the Transit Instrument in Sidereal Time. 


1825. Stars. Transits. 

Dec. l5.~-.30 Aquarii 21h 54' 07*84" 

15. — 2 A<iuarii 22 01 29*79 

1.5. — 51 Aquarii 22 15 03*34 

15. — Moon’s First or West liimb. . .. 22 21 29*54 

1 5. — 166 Aquarii 22 58 45*45 

17.—6 Piscium 23 11 29*79 

I T.— 1 9 Pisciura 2v3 37 3 1 *.3 1 

17,-26 Piscium 23 46 15*28 

17. — Piscium 2.3 50 2,3*83 

17.-»-Moon*s First or West Limb . . . , 53 32*96 

17.— 36Pisdlum. 0 07 39*38 

17.— d Piscium 0 11 40*34 

17 45 Pfscium 0 16 45*36 

17 — 3! Piscium O 23 26*89 

17 — 189 Piscium 0 39 17*26 

19.— 75 Pisciftm 0 57 26*95 

19.— .311 Piscium I Oi 00*30 

19 ij Piscium 1 22 1.3*00 

1 9, — Aloon V First or West lamb. ... 1 26 12*73 

ISU -104 Piscium I 29 58*82 

19 4Arieti8 1 38 47*38 

25 . — fjL Gcmin. 6 12 28*69 * 

2.5. — V Gemin 6 18 40*52 - 

25.— sGemin % 6 33 16*08 

2.5. — 36Gemm 6 41 09*15 

25. — Moon’s Second or East Limb.. . 6 50 55*25 

25.-8 7 09 45*89 

25.— 56Geimn 7 11 42*09 

25.— 61 Qemin 7 16 4J 07 


satellite... I 13 03 26 Mean Time at Greenwich. 

Dec, .31. Immersion of Jupiter’s second f J1 24 59 i5fean Time at Buslicy. 

satellite. I 11 26 20 Mean Time at Greenwich. 
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, Article III. 

On the Measurement of Heights by One Barometer, with the 
requisite Tables. By Mr. .1. Nixon. 

(^Concluded from p. 42.) 

Use, of the Tables. ^ 

Table I. — Having given the following observations^ to prepare 
them for the- calculation of the altitude. ^ 

• Station. Tirno. Pressure. Mercury. Air. 

(No. I.) Gemstones Inn 9'^ .. 29*022 (46^^) 

Cam Fell 13 20 28*188 .. (43) 42^ 

Gearstones Inn 1(J 15 29^128 .. (45) 

Temperature of the air at Gearstones at 13^ 20*“^ = 45*^. 

Iteduction of the Pressures at Gearstones to one TemperaturCy and 
Interpolation to 13^ 20^"'. 

Pressure at 16'^ 15”' .... 29*128 (45®) 

^dd for 1^ of difference of theinterior 

therms. = (46^) — (46°) *003 {See Table 1.) 

Pressure at IG*‘ lo”* .... 29*131 (4G°) 

Ditto; 9 15 .... 29*022 (40) 

Interval 7 0 = 4- ) *109 

*015*6 rise per hour. 

• Pressure at 9*16 29*022 

Rise ill • V 4*5 ‘ ...... *064 

Pressure at ......13*20 29*086 (46°) 

The scale being so fixed as to render the. corrections for capa- 
city and capillarity superfluous, the observations prepared for 
calculation will be, ^ 

Gearstones Inn 29 086 (46) 45 

Cam Fell 28*188 (43) 42 

In the following set of observations, the neutral point oftJic 
barometer was 30 inches ; the capacity i capillarity *100 
inch. * HenceHhe pressures mhstbe diminished by the constant 
quantity *522 inch. 

Calculation. 

Capacity p/i/i 1 = )30*00Q, neutral point, 

^ ‘ ■ .(3^2 

. Capillarity .......... — *100 

Constant reduction • . ^ v552 
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. Observations. 

(No. 2.) Horton Bridge 8^ 40"' .... 29*220 (46) 

. Pcn-y-gent. .. 1.2 10 .... 27*640 (35) 33 

Horton Bridge 16 40 .... 29*250 (42) 

(No register of the thermometer was kept at Horton Bridge.) 

Reductifpnf 

Pressure at HorJon Br. at 16’* 40"* v . 29*250 (42) 

Add for 4® of difference of the intepor 

therms. (46) — (42). *011 (^See Table 1.) 

Pressure at 16’* 40"* .. 29*261 (46) 

Ditto 8 40 . . 29*220 (46) 

Interval 8 0 -i) *041 

• *005* 1 rise per hour. 

Pressure at S’* 40'" 29*220 

Rise in 3 30 “ *018 

Pressure at 12 10 = 29*238 (46) • 

Subtracting fi;om the pressures the constaiit quantity *552, we 
hnve for calculation, 

Horton Bridge (29*238 — *552) = 28*686 (46^) 
Pen-y-gent. . . (27*640 - *552) = 27*088 (35) 33 

Tablcs II, Ilf, ancTlV. — The observafions being prepared 
lov calculation, ^ter Table II. with the pressure at the lower 
station, neglecting tholast figure, and take out the correspond- 
ing feet, &.C. •With the same*pressure to the nearest inch, find 
by Table III. the value in feet of the rejected figure (or thou- 
sandth part of an inch*). To these two quantities, add the 
feet, 8cc. answering to the height of the interior thermometer, 
as given in Table IV. ... 

hind the corresponding quantities for the upper station, and 
subtract their sum from that obtained for the lower one, and the 
remainder will be the difference of altitude at 0*^ F. 

Then correct the sum of the detached thernrometers.for the 
latitude as indicated in Table V, and multiply the corrected sum 
by the altitude at 0® F. and the decimal fraction *0012. ^ The 

* It will neVer cause an error of two feet in the calculation of the altitude to substitute 
tbe last figure itself. Gross errors of computation may be detected by estimating *001 
inch of mercury equal to one foot^ 1 inch to 1000 feet, &c. t5ec the calculation given, 
vol. vi. p. 5iC5, where the error exceeds 2000 feet. 

+ Substituted for — . = *0011962. The alteration will never cause a ditference of 
836 

live feet (addidve) in altitudesi qf lOOQO fj:ct. 



86 Mr ^ "Nixon on the [I'v.B. 

difference, of level will be equal to. the product a'dded to the alti- 
tude at 0° F. ’ ^ 

When the height of the detached thermometer is given only 
for the upper station, miultiply itj>y 2, and consider the product 
as the sum of the thermometers. Correct for latitude, and 
augment the resulting difference of level by the quantity given 
in Table VI.; or divide the approximate altitude by 500, and. add 
to it the square of the retnaind Jp. >. 

Mxarnples, 

(No. 1.) Gearslones Lm. (Lat^ 55®) Cam Fell. 

29-086 (46) 45° 28*1«8 (43) 42° 

7924-5 Table II. 7159-0 ' 42 

50 Ill 7-0 45 

116-5 ..... IV. 123-5 — 

87 

8046-0 . . 7289.5 -1 Lat. 

7289-5 — 

86 ° 

756-5 Difference of altitude at 0° F. 

78-0 = 756-5 X 86 X -0012 

834-5 Altitude in feet of Cam Fell* above Gearstones Inn. 
(No. 2.) Horton Bridge. (Lat. 55°) Pe'n-y-gent. 


28-686 (46) 

27-088 (35) 

33° 

7587-5 

6190-0 

x2 

6-0 

7-0 

. 66 

116-6 

140-5 

- 1 Laf 

7709-0 

6337-5 

’^6337-6 

(>r> . 


1371-5 Difference of altitude at 6°F. 

107-0 1371-5 X 65 X -0012 

• 1478-5 ; ' 

‘ 8-5 See Table II. 

1487-0 feet. Altitude of Pen-y-gent above the Kibble at 
. Horton Bridge. 

Subjoined are given a few observations by Shuckburgb, Hoy, 
&c. with the heights calculated by the tables, and determined 
trigonometrically, or by levelling. 

Seven niile.s from Xngleton on the Hawes 'road;* Cam Fell is nearly four miles 
ENE of tfcarstoucsj s the station on the loftiest point (limestone) is oyer Cain-howses» ' 
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Mount SalCve, base . 28*393 (71-J-) 73 j,-\ .-jqoa 

- ' summit.'. 25*707 (75-i) 64 

Leitli Pier 29*567 (55^-) 54 \ . 

Arthur’s Seat. 28*704 (Sl-J.) 50i-/ 

Caernarvon Quay 29*984 (56-i^) 55^5 

Snowdon Peak 26*271 (42^) 43 

Keswick Lake (30 ft. ab.) 3()*050 (61) 01 \o 7 fio 
. Summit of Skiddaw .... 27*15|i,(67) 50 / 


2832 ft. 

803 - 
3355-5 
2778 


In the tables ’generally made use of by the author, thecalcxda- 
tion is rendered more brief (at some slight e?cpence of accxiracy) 
by the addition in Table II. of.a third column, giving the value 

of -”-^th part of, the preceding one, or the augmentation for l°of 

the sura of the detached thermometers. The diff'erence of the 
increment per degree for any two given pressures being multi- 
jdied by the sum of the thermometers, we obtain the augmenta- 
tion in altitude for temperatures above 0°. The quantities in 
'fables 111. and IV. -are calcufated for the mean temperature of 
50'^ F. To render the method more intelligible, an abstract 
from the tables is given, together with a type of the calculation. 




Taui.e JI. 




Incheb. 

Feet. 

i JO 



24*00 

0 

. *• 0 feet 



21*1)1 


. . 0*01 


• 

21-02 


.. 0*03 



21*03 

34*5 

« * « « • • KJ • • • « 

.. 0*04 




# # # 




27-08 


.. 7*40 




# # *• 




28-68 


.. 9*08 



9 

% * 


% 

Jlorton liri(I<ye, 

Peft-i/^gern, 



28*686 (46) 

24*08‘8 ;35) 


38° 


^ 1° 

< > 

r 

x.'2 

7o87'5 

9*08 

6190*0 

7*40 

/ 

5*5 

7*40 

8*0 


66 

130*5 


157*5 


- 1 Lai 

r X 

1*68 




7723*5 


6356*5 

f 

63 

6355-5 




X 1-G8 

1368*0 




109-0 

109*0 

= 1*68 

X 65 



1477*0 






8*5 = Table VI. 


1485*5 feet. Error - 1*5 feet. 
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Table I. . “ 

'I'o reduce the Pressures at the Ref erence Station to one Tejnpera- 
• tnre. Rule ; Add the Correction to the ccflder BaVf or subtract 
it from the warmer one. 


Ditf. of Inches. 




iDiff. of 'inches. 




. temp. 

30*5 

29-5 

28*5 

27*5 

1 temp. 

30*5 

20*5 

28*5 

27-5 


•003 

•003 

•00,3 

*003 1 

h HO 

•030 

•029 

*028 

•027 

2 • 

•006 

•005 

, -005 

•(K)5 

12 

•033 


•031 

•030 

3 

• -008 

•008 

•008 

•007 

13 . 

•036 

•034 

•033 

•032 

4 

. -Oil 

•on 

•010 

•010 

14 

*038 

•037 

•036 

•034 

5 

•014 

•013 

•013 

•012 

1 n5 

•041 

•010 ! 

•OSS 

-037 

« 

-016 

•016 

•015 

•015 

1' 16 

•044 

•042 ! 

1 -041 

•039 

7 

1 -019 

•019 

•018 

•017 

17 

•046 

•04,5. ' 

1 -ois 

•042 

- 8 

1 -022 

•021 

•020 

*020 

18 

•049 

*048 

•010 

*044 

9 

•0$>5 , 

•024 

•023 

*022 

, 19 

•052 

*050 

•049 

•047 

10 

•027 

•026 

, -026 

•025 

1 20 

, *055 

•053 

, •or>i 

•019 


l\4BLfi II. 


Indies. 

Feet. i 

Inches. . 

Feet. ! 

1 

' Inches. 

Feet. 

Inches. 

Feet. 

21-00 

0 

21*37 

425 

21*74 

843 

22* n 

1254 

01 

H‘5 

38 

436*5 1 

75 

851 

12 

1265 

• 02 

. 23 

39 

448 1 

76 

865*5 

13 

1276 

03 

34-5 . 

21*40 

459 1 

77 

876-5 , 

14 

1287 

04 

46 

41 

470*5 1 

78 

888 

15 

1298 

05 

ris 

•^42 

* 482 ; 

79 

899 ^ ' 

16 

1309 

06 

69*5 

43 

493*5 1 

21*80 

910 

17 

1320 


81 1 44 

504*5 1 

SI 

921 

• 18 

1331 • 

08 

98-5 i 43 

516 ; 

82 

932-5 

19 

1342 

* 09 

104 ; 

46 

527^5 ; 

83 

943*5 

22*20 

135.3 

21*10 

115*5 ’ 

47 

539 ‘ 

84 

955 

.21 

1363*5 

' 11 

127 

48 

550 

85 966 

22 

1371*5 

12 

13S5 

49 

501*5 *i 

86 

977 

23 

13S5-5 

13 

150 

21*50 

573 

87 

'9S3 

04 

l.396’5 

14 

161*5 

51 

584 1 

88 

• 999 

25 

1 107*5 

’ 15 

173 ! 

ryj 

595*5 - 

89 

10I0-5 * 

26 

ni8-r> 

16 

185 

53 

606*5 

21*90 

S021-5 ‘ 

27 

14. >9*5 

17 

196 

54^-^ 

618 

91 

1038'5 

28 

1 HO 

IS 

c 208 i 

55 

629 

92 

1044 

29 1 

1 1451 

19 

219 ' 1 

50 

640-5 i 

) 93 

1055 

22-30 

1 1462 

21*20 

• 231 ! 

57 

652 ! 

94 

1066 

31 

i 1473 

21 

242 ! 

• 58 

663 1 

95 

1077 

32 

1484 

22 

253-5 i 

59 

674*5 ! 

96 

■1088 

33 

1495 

23 

265 i 

21*60 

686 - 

97 

1099 

34 

1506 

24 

276*5 

61 

697 : 

98 

lUO 


15165 

• 25 

288 

62 

708 ! 

99 

1121-5 

36 

1 1527*5 

26 

‘ 299*5 ' 

63 

719*5 

sa-oo 1 11.98-5 

37 

1 1538*5 

27 

311 

64 

731 

01 

1 14.8-5 

38 

1549 ’ 

28 

322*5 

65 

742 

02 

1154-5 , 

39 

1560 

29 

334 1 

66 

753 

03 

1165-6 

22*40 

1571 

21-30, 

345 ! 

67 

764*5 

01 

1 176-5 

41 

1582 

31 

366*5 

68 

775*5 

05 

1187-5 

42 

1593 

32 

♦ 368 

. 69 

787 i 

06 

1196-5 

43 

1603-5 

33 

379*5 ^ 

21-70 

798 1 

07 

1210 

44 

1614-5 

34 

39) 

71 

800-5 

08 

1221 

45 

1625 

35 

1 402 

72 

820*5 1 

09 

12.‘)2 

46 

1636 

36 

1 413-5 . 

73 

832 1 

22*10 

1243 

, '47 

1647 
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lut'hcs;. j 

1 I'cet, 

'1 Inches. 

* Feet. 

Inches. 1 

Feet. 

Inches# 

Feet. 

5^2*48 

S6;>8 

23-08. 

■ 2S99 j' 

23*68 * 

2924 

24-29 

3533 

4f> 

J66ii-5 

09 

2809*5 ! 

69 

2984 

29 

3543 

o!2*:)0 

J 019-5 

23*10 

2820 

23-70 

2941*5 

24*80 

StiSS 

•A 

1690 

11 

2880*5 ' 

71 . 

2955 

,81 

356.8 


1701 

12 

2341 V '• 

72 

2965 

32 

3.573 

5'J 

1712 

18 

2852 

73 

y97S 

88 

8.583 

51 

i7aa-5 

14 

2862 > 

74 

2983*5 

34 

.3.!i9.3 

• :>r> 

1788*5 

15 

2878 

75 

2996 

. 35 

8(i08 

5(i 

1744 

• 16 

2383 

76 

3006 

.36 

.8018 

57 

1755 

17 

2394 

77 

3016 

87 

8633 

58 

1766 

IS 

2404-5 

78 

3026*5 

83 

30.33 

b9 

1776-5 

19 

2415 

7f> 

30S7 

89 

36-13 

oo-OO ^ 

1?87'5 

28*20 

2425*5 

23'80 

3047 

24-40 

3653 

6] 

1798 

. 21 

2486 

81 

8057 

41 

.3663 


1809 

'r 

2440 

82 

8067*5 

42 

.3673 

Ci:{ 

1 820 

28 

2157 

S.8 

3077-.'j 

18 

8683 

(U . 

18.80*5 

24 

2-107 

84 

8088 

41 

,8693 

65 

isn 

25 

2478 

85 

.8098 

45 

870.8 

66 

1852 

26 

24vS8 

86 

8108 

46 

.8713 


18(58 

27 

2498*5 f 

87 

8118 5 

47 

8723 

as ' 

1873*5 

28 

250!) 

«S.S 

3I2-S-5 

48 

33.32-5 

69 

1881 

29 

2519-5 

89 

3K89 

49 

8742*5 

ov?.7() 

1895 

23*30 

25.70 

23-90 

8149 

24*50 

8752*5 

71 

1905*r> 

31 

25-10*5 . 

91 

3159 

51 

8762*5 

7‘i 

191 (>*5 

82 

2551 

92 

3169 

52 

8772*5 

7Ti 

1927 

88 

2561-5 

98 

3179-5 

58 

8782*5 

74 

1988 

34 

2572 

94 

8189*5 

54 

8792 

'< 5 

1948*5 

^ 85 

2582 

95 

>S2{)6 • 

. .55 

8802 

Hi 

1959 

•86 

2592*5 

96 

8210 

56 

3812 

77 

1970 

87* 

2603 

97 

8220 

57 

8822 

*7 8 

1980*5 

88 

2618-5 

98 

3230 

' 58 

8832 

7 

1991 

39 

2624 

99 

.8240*5 

59 

.8842 

j 

2002 

28*40 

26.84 

24*00 

8250*5 

24*0() 

.8852 


2012*5 

41 

2644*5 

01 

.8260*5 

ii 61 

8861 *5 

1 

202.8 

12 

2655 

02 

827 1 

(i2 

88? I *,5 

.S.7 1 

2084 

48 

26(}5*5 

0.8 

8281 

: 6.8 

.8881*5 

8J 

2044*5 

41 

,2076 

04 

8291 

t 6l 

.8891 

85 

20.i5 

^ 45 

2686 

05 

8801 1 

jj 65 ' 

8901 • 

^r> 

206(1 

1 46 

2696*5 

. 06 

.8811*5 

66 

.8911 

87 

2076*5 

' 47 

2707 

07 

f82l*5 

: 67 

8921 

H8 

20H7 

48 

2717*5 

08 

38.8 1*5 i 

I 68 

.8981 

S9 

2098- 

49 

2728 

09 

3842 

1 69 

.8^10 5 

‘2^2*90 

2108*5 

28*50 

278vS 

24*10 

3352 

1 2M0 

.?9.X}*5 

61 

21 19 

51 

274vS*5 

11 

8862 

! 71 

8960 

‘‘V? 

21.30 

52 

275}} 

12 

8872 

! - 72 

' .8970 


2110*5 

58 

>2769 j 

i.*r 

8382 • 

1 78 

.8980 

61 

2151 

54 

2779*5 1 

14 1 

8892 

' 7^ 

.8990 

.‘55 

2161*5 

55 

2790 1 

15 

8402 

1 75 ■ 

8999*5 

96 

< 2172 

56 

2800 { 

16 

8 412-5 

j • 76 

.1009*5 

. 97 

2188 

57 

2810*5 j 

n 

3422*5 

i 77 1 

! UU9*.> 

98 

2193-5 

58 

2821 ! 

18 

8482*5 

1 ■ 78- 

! JOH> 

99 

2204 

50 

2881 1 

19 

3442*5 

I .79 

: 4t>.89 

^28‘00 

2214*5 

23*60 

2841*5 '1 

24*20 

8452*5 

1 24*80 


{)1 

2225 

61 

2852 

1 21 

34Gi*5 

i 

l();Ai*5 

02 

2235*5 

62 

2862 ■ • 

22 

.847.3 

i 82 

4p6S'5 

0.8 

2246 

68 

2872*5 

23 

. 348.8 

' 38 

1078 

01 

2257 

64 

2882*5 

24 

3498 

i .84 

4088 

05 

2267*5 

65 

2898 

25 

.8508 

’ 85 

4098 

06 

2278 

1 66 

290.8 

26 

8513 

, 86 i 

1 4107*5 

07 

22S8-5 

1 67 

, 2918*5 

.27 

8528 

! 87 ^ 

4117*5 



Mr. Nixon on the 


fiO 


[ipEB. 


Incliet). 

* Feet 

Inches. 

Feet. 

Inches. 

Feet. 

Inches. 

/ Feet. 

i?4*8S 

4127 

25*48 

4707-5 

26*08 

■ .5274 , 

26 -o/ 

5827-5 

89 

4137 

49 

4717 

09 

628.3-5 

c 69 

5837 , 

21 90 

4 1 it 

25-60 

4726*5* 

26*10 

5292-5 

26*70 

5846 

91 

41 50-5 

51 

4736 

n 

.5.302 

71 

5855 

92 

4106*5 

52 

4745*5 

12 

5311 

72 

5864 

9H 

4176 

53 

4765 

13 

5320*5 

73 

.5873 

fJ4 

4186 

54 

4764*5 

11 

5.3.30 

74 

5882'. 5 

95 

4»!*5-5 

55 

4774 

15 

5339 

75 

589! -5 

H 

4‘e03"j 

56 

4783-5 

16 

5.348‘5 

76 

5900*5 

VI " 

4215* 

57 

4793 

17 

5358 

77 

5909*5 

98 

4225 

. 58 

48()2-5 

18 

5S67 

78 

5919 

Q9 

4234.5 

59 

4812 ‘ 

19 

637C-.> 

, 79 

5928 

25‘00 

42.wa 

25*«0 

4822 

26-20 

5380 

26*80 

5937 

01 

1254 

61 

4831 

21 

539.5 . 

81 

5946 

oa 

4264 ' 

, 62 

4841 

22 

5404 

82 

5955 

03 

4273-5 

63 

4850 

23 

5413-5 

83 

5964 

04 

4283 

64 

4860 

24' 

542.3 

84 

-5973 

05 

4293 

65 

4869 

25 

64.32 

85 

.5982 

09 

4302-5 

66 

4878*5 

26 

5441*5 

86 

3991*5 

07 

4312-5 

67 

4888 • 

27 

* M.'jO-j 

87 

6000':> 

08 

4322 

68 

4897-5 

28 

5160 

88 

6009*5 

09 

4332 

69 

4907 

29 

5169 

89 

601 8*5 


434 lv5 

25*70 

4916*5 

26-30 

5478-5 

2690 

6027*5 

u 

4351 

71 

4926 

3! 

.3487-5 

91 

6036*5 

\2 

4361 

,72 

49;{5-5 

32 

. 6497 

92 

0045-5 

13 

4370-5 

73 

4915 

,3.3 

5.5i)0 

93 

6055 

14 

4380 

74 

4951*5 

.34 

5515-5 

04 

6064 

15 

4300 

* 75 

4064 

35 

5524.5 

95 

0073 

la 

4399-5 

76 

4973*5 

36 

5534 

96 

6082 

17 

4409-5 

. 77 

4983 

37 

554.3 

97 

6091 

‘ 18 

4419 

78 

/ 4992 

.38 

5552*5 

98 

6100 

19 

4128-5 

70 

5002 

39 

5.561*3 

99 

6109 

2.Vyo 

'1438-5 

25*80 

5011 

26-4(> 

5571 

27*00 

6118 

21 

4418 

81 

5020*5 


55SO 

01 

6127 

22 

4457-5 

82 

50,30 

42 

5589 

02 

6136 

23 

4167 

83* 

5039*5 

43 

. .5598*:> 

03 

6145 

24 

4477 

84 

5049 

44. 

5607*5 

01 

6151 

* 25 

4486-5 

85 

5058 . 

45 

5617 ,._ ■ 

05 

6163 

20 

4496 

86 

5067*5 

46 

5026 

00 

6172 

27 

4506 

87 

5077 

47 

5635 

07 

6181 

2v8 

4515-5 

88 

5086*5 

48 

5644*5 

08 

6190 

29 

4525 

89 

5096 ,, 

49 

5653*5 

09 

6199 

2r>-:K). 

4535 

26*90 

5105*5 

26'50 

5663 

27*10 

6208 

31 

4544-5 

91 

5115 

51 

5672 

H 

6217 

32 

4554 

92 

5124 

52 

5681 

12 

6226 

33 

4563-5 

93 

513,3*5 

63 

6690*5 

1.3 

623.5 

34 

4573 

94 

5143 

6<1 

5699*5 

14 

624-1 

35 

4583 

95 

5152 

55 

B709 

15 

6253 

3ii 

4592-5 

96 

5I6F5 

56 

5718 

16 

6262 

37 

4602 

97 

5171 

57 

5727 

17 

62705 

38 

'1611 -5 

98 

51 80*5 

58 

5736 

18 

6279-5 

39 

4621 

99 

5190 

59 

674.5*5 

19 

6288*5 

2;>‘40 

4631 

■ 264)0 

5199 

26-60 

57i54'5 

27*20 

6297 *.5 

41 

4640-5, 

01 

5208^5 

61 

5763-5 

21 

6306*5 

42' 

4650 

02 

5218 

62 

5773 

22 

6.315*5 

43 

4659-5 

03 

.5227 

63 

5782 

23 

6324*5 

44 

4669 

04 

5236*5 

04 

,5791 

24 

6333*5 

45 

4678-.> 

05 

5246 

65 

5800 

25 

6342 

46 

4688 

06 

5255 

66 

5^9;5 

26 

0351 

47 

4698 

07 i 

5e64'5 

67 

5818*5 

•27 

6360 



1828.] 

Measure ina)it of tieighfs hy One Baronieler, 

91 

Inches- ' 

1 Feet. 

Inches 

' Feet. 

Inches. 

Feet. 

Inches*. 

Feet. 

_ 


„ 

- . -.w— 

— - — 

.. , 




68G9 

27*88- 

6898*5 

28-48 

. 7417 

29-08 

7924-5 

99 

637^ 

89 

6907*5 

49 

7425-5 

09 

7933 

97-30 

63S7 

27*90 

6916 

* as-so 

7434 

29*10 

7941*5 

31 

6896 

91 

6925 

51 

7442-5 

11 

7950 

32 

6 405 

92 

6933-5 

52 

7451 

12 

7958 

S3 

6418*5 

9.8 

6942 

53 

7460 

13 

7«66-5 

. sx 

6I23‘5 

94 

6951 

54 

7468 

14 

7975 

3h 

6481-5 


6960 

55 

1:417 

15 

708.3 

:it) 


06 

6968-5 

, 56 

7485 

16 

,7091-5 

87 

6449 

97 

6977 


7494 

17 

8000 

SH 

6458 

. 98 

6986 

58 

7502-5 

18 

8008 

SO 

6467 

99 

6994*5 

60 

7511 

19 

80 16*. 5 

‘i7'40 

titTtt 

98-00 

7003 

28=60 

7510-5 

29-20 

802.5 

41 

6485 

- 01 

7012 

6i 

7528 

21 

sos.i 

49 

649.8*5 

03 

7020-5 

62 

7536*5 

22 

8041-5 

4:i 

6,502*5 

0.8 

7029 

6.3 

7545 

23 

8050 

4i 

(i.51 I *5 

04 

7088 

64 

7553*5 

24 

8058 

15 

6520 

05 

7046 5 

65 

7562 

25 

8066*5 

1() 

6529 

06 

7055-5 

66 

7. >70 5 

26 

807.5 

IT 

65.8S 

07 

7064 

. 67 

7579 

27 

8083 

48 

6.547 

08 

7072-5 

68 

7587*.> 

28 

8091-5 

40 

6555.5 

09 

70,SI-5 

69 

7596 

29 

8100' 

-50 

6564*5 

28- 10 

7090 

28-70 

7604*5 

, 29-30 

iil08 

.51 

6.57.8-5 

11 

7098*5 

71 

7613 

31 

8116*5 

53 

6582 

12 

7107-5 

72 

7621 

32 

Hia4-5 

.58 

6.591 

1 *3 

7116 

73 

7630 

33 

813.3 

54 

6600 

i 14 

7124-5 

74 

76.^8 

34 

8141 

5,5 

6609 

^ 15 

7133 

75 

7616-3 

.35 

8149*5 

5ti 

6617-5 

*16 

7142 

76 

7655 

36 

81.58 

.5T 

0626*5 

17 

71.50 5 

77 

7663*5 

37 

8160 

5,s 

66,85 

18 

7150 

78 

7672 

38 

8I74-.5 

.50 

6644 

10 

7168 

79 

7680-5 

39 

8182*5 

37 4 50 

665.8 

28-20 

7176*5 

28*80 

7689 

, 29-4X) 

8191 

(il 

6602 

21 

7IS5 

81 

*7697-5 

41 

8199 

(>3 

6070-5 

22 

7194 

82 

7700 

’ 42 i 

8207*5 

ns 

6079-5 

28 

7202-5 

83 

7714-5 

43 

8216 

04 ' 

66S8 

24 

• 9211 

84 

772.3 

’ 44 

8224 

t>5 

6697 

* 25 

7219*5 

85 

7731 

45 

82.32-5* 

r»(> 

6706 

26 

7228 

86 

7739-5 

46 

8240*5 

«T 

67 I 4*:'i 

27 

7237 

87 - 

-•^748 

47 

8249 

ns 

6738-5 

28 

7245-5 

88 

7756*5 

48 

8^357 

(>0 

6782 

29 

7254 

. 89 

7765 

49 

1 8265*r> 

37 TO 

6741 

28-30 

7262-5 

28*90 

7773-5 

29*50 

8273-5 

71 

6750 

31 

7271 

91 

7182 • 

51 

8282 

73 

6758-.5 

32 

7280 

92 

7790 

- 52 

8290 

78 

6767-5 

33 

7288-5 

93 

7798-5 

5.1 

8298-5 

74 

6776 

34 

.7297 

94 

7807 

51 

8.S’06-5 

•75 

67S.5 

35 

7305-5 

9.5 

7815-5 , 

55 

831.5 

7<> 

6798*5 

36 

7314 

96 

7824 . 

' 56 

8.‘>2.*} 

•77 

6802-5 

37 

7322-5 

9T 

7832-5 


8331*5 

78 

6811 

38 

7.331*5 

98 

7841 

' 58 

8.339*5 

79 

6820 

39 

7340 

99 

7849 

59 

8318 

27-80 

6829 

28-40 

7348*5 

29*00 

7857-5 

29-60 

8.356 , 

81 

68.87 -5 

41 

7357 

01 

. 78C6 

61 

83<i'4 

83 

6846 ' 

42 

7365-5 

1 02 

7874-5 

62 

8372-5 

88 

6855 

43 

7374 

03 , 

7882*5 

6.4 

8.380-5 

84 

6864 

- 44 

7383 

04 

7891 

64 1 

8.3S9 

85 

6872-5 

45 

7391-5 

05 

7899-5 

65 1 

8397 

86 

6881 

46 

7400 

1 06 

7908 

66 

'8405 

87 ■ 

, 6890 

' 47 , 

7408-5 

il . 

7916 

j. 

8413 5 



92 


Mr. "Nixon on the 




Inches. 

■ Feet 

Inches. 

• Feet. 

Inches. 

.Feet* 

" Inches. 

/ Feet. 

2!)-68 

8121-5 

3001 

8691 

30*34 

* ^957 

30*67'' 

9220-5 

69 

. 8130 

02 

8699 

S5 

8965 

, 68 

9228*5 

29-70 

8438 

03 

8707 • 

36 

8973 

6^9 

923(v5 

7 1 

8446 

04 

8715 

37 

8981 

30*70 

9244*5 

72 

8454-5 

03 

8T23\5 

38 

8989 

71 

9252 

73 

8462-5 

06 

8731*3 

39 

8997 

72 

9260 

74 

8471 

07 , 

, 8739*5 

30*40 

9005 

73 

9268 

75 

8479 

08 1 

1 8748 

41 

9013 

74 

9276 

7(5 

8487 

09 

8756 

42 

9021’' • 

75 

9284 

• 77 ^ 

8495-6 

30*10 

8764 

43 

9029 

76 

9292 

7S 

S503-5 

11 

8772 

44 

9037 . 

77 

9300 

• 79 

8512 

12 

8780 ^ 

43 

9045 

I, 78 

9307*5 

29*H0 

8520 

13 

8788 

46 

9053 

P 79 

9315*5 

81 

8528 ■ 

14 

. 8796 

47 

9061 

30*80 

932:1*5 

82 

8536-6 

15 

8804 

* 48 

9069 

81 

9331*5 

SS 

8544-5 

16 

8812*6 

49 

9077 

82 

9339 

84 

8552-5 

17 

8820*5 

30*50 

9085 

83 

9347 

85 

8561 

18 

8828*3 

31 

9093 

84 

9355 

86 

8569 

19 

8836*5 

32 

9101 

85 

9363 

87 

8577 

30*20 

8844*5 ‘ 

53 

9109 

86 

9371 

88 

8585 

21 

8852*5 

54 

9117 

87 

9378*5 

89 

8593-5 

22 

8860*3 

"55 

9125 

88 

9380*5 

29*90 

8601-5 

23 

8869 

56 

9133 

89 

9394-5 

91 

8609-3 

24 

8877 

57 

9141 

30*90 

9402*5 

92 

8618 

25 

8885 

58 ■ 

• 9149 

91 

9410 

93 

8626 

26 

8893 

59 

9157 

02 

9418 

94 

8634 

27 

8901 

, 30*60 

9165 

9.4 

9 426 

95 

8642 

* 28 

’ 8909 

61 

9173.* 

94 

9-134 

96 

8650 

29 ' 

6917 1 

62 

9151 

95 

94 12 

97 

8658-5 

30*30 

8925 * 

63 

9189 

96 

9419*5 

•9S 

8666-5 

' 31 

8933 

.64 

9196*5 

97 

9457*5 

90 

8674-5 

32 

.8941 ; 

65 

9204*5 

98 

9165-5 

30*00 

8683 

33 ; 

8949 1 

-66 

9212*5 

30*99 

9473 


Table III.. 



Inches. 







'* 'i 


ressure. 

•001 

*002 

*00.3 

*004 

•J)05 

*006 ' 

' *007 

•0(18 

•009 

V 

, V 



- » >. 

- \ 





' * 

Feet. 





[ 



1 

21 in. 

10 

2*5 

3*5 

4*5 

6*0 

1 7*0 

s*o 

9*5 

10-5 

22 

1*0 

2*0 

3*5 

4*5 

5*5 

6*5 

8*0 

1 9*0 

1()*() 

23 

10 

2*0 

:j 0 

4*0 

5*5 

. 6*5 

7*5 

' 8-5 

9*5 

24 

10 

2*0 

3*0 

4*0 

5*0 

60 ' 

7*0 

8-0 

00 

2.5 

1*0 

2*0 

3*0 

4-0 

6*0 

6-0 

7-0 

8*() ; 

■' 8’5 

26 • 

1*0 

2*0 

.3*0 

3*5 

4%5 

5*5 

6-5 

7*5 ! 

8-5 

27 

1*0 

2*0 

2-5 

3*5 

i 4*5 

5*5 

6*5 

i 7*0 1 

s-o 

28 

10 

1*5 

2*5 

.3*5 

4*5 

1 5-0 

60 

i 7-0 

8*0 

29 

1*0 

1*5 

■ 2*5 

3*5 

4*0 

’ 5*0 

60 

6-5 

7*5 

3Q 

1 *0 

1*5 

2*5 

30 

4*0 

5*0 

5*5 

6*5 

7*5 

31 

1*0 

1*5 

2*5 

3*0 

4*0 

4*5 

5*5 

6*5 , 

7*0 



• . • 

18*26'.] Mcam^cmcnt of Heights bjj One Barometer. 03 

% 


* Table IVr 


l]or t\e- interior Therinonieter. 


■■ ■■' 

i'cet. 



Feet. 


Feet. 

"* 

Feet. 


Feet. 

[ 

Feet. 

IIP 

195*0 

25^^ 

102*3 

40'» 

130*0 

650 

07*0 

700 

65*0 

1 S50 

32 5 

W}: 

191*0 

25} 

IGI'5 

40} 

128*5 

55} 

06*0 

70} 

03-5 

^ «5} 

31*5 

1 ! 

lOVO 

20 

160*0 

41 

127*5 

50 

95*0 

1i 

62*5 

80 

30*0 

1!/. 

I9V-0 

1 20} 

159*0 

41} 

126*5 

56| 

94*0 

71} 

61*5 ' 

86} 

29*0 

ir 

190*5 

27 

15cS*0 

42 , 

125*5 

57 

930 

72 

^60*5 

87 

28*0 


189*5 


I5t*0 

42} 

, 121*5 

57} 

92*0 

72} 

69*5 

87} 

2.7*0 

i.f 

188*5 

28 

150*0 

43 

123*5 

58 

90*5 

73 

58*5 

88 

26*0 


187*5 

28} 

155*0 

43} 

122*0 

58} 

69*5 

73} 

57*0 

88} 

25*0 

14 

186*5 

29 

155*5 

44 

J21‘0 

*59 

8S*5 

74 

50*0 

89 

21*0 

14.} 

185*5 

29} 

152*5 

44} 

120*0 

59} 

87-5 

74} 

75 

55*0 

89} 

22*5 

15 

184 0 

30 , 

l.V“5 

45 

119*0 

60 

80*5 

51*0 

90 

2T-5 

15} 

188*0 

50} 

150*5 

45} 

118*0 

60} 

85*5 

75} 

70 

53*0 

90} 

20*5 

10 

182*0 

51 

1 19*5 

40 

116*5 

61 

84*0 

52*0 

91 

19*5 

10} 

181*0 

51} 

148*5 

46} 

115*5 

61} 

83*0 

70} 

50*5 

91} 

18*5 

fi 

180*0 

32 

147*0 

47 

114*5 

62 

82*0 

77 

49*5 

92 

17*5 

17} 

179*0 

32} 

146*0 

47} 

113*5 

62} 

81*0 

77} 

48«5 

92} 

16*0 

IS 

177*5 

35 

1450 

48 

112*5 

• 63 

800 ’ 

78 

47*5 

93 

15*0 

l«} 

170*5 

55} 

144*0 . 

48} 

1U*5 

03} 

79.0 

78} 

46*5 

93} 

14*0 

.10 

175*5 

1 34} 

145 0 

49 

110*0 

64 

78 0 

79 

45*5 

94 

13*0 

!<)} 

171*5 

111*5 

49} 

109*0 

64} 

76*5 

79} 

44*5 

94} 

12*0 

VO 

175*5 

55 

140*5 

50 

108*0 

65 

75*5 

80' 

43*0 

95 

lio 

VO} 

172*0 

55} 

159*r» 

50} 

107*p 

65} 

74*5 

80} 

42*0 

954 

9*5 

VI 

171*0 

50 

138*5 

51 

106*0 

66 

73*5 

81 

41*0 

96“ 

8*5 

VI} 

170*0 

1 m 

57 

137*5 

51} 

105*0 

66} 

72*5 

81} 

40*0 

96} 

7*5 

oo 

169*0 

ncrr> 

52 

103*5 

67 *■ 

71*5 

82 ^ 

39*0 

97 

6*5 


IGSO 

37} 

135*0 

52} 

102*5 

67} 

70*0 

82} 

38*0 

97} 

5*5 

V,‘i 

167*0 

58 

134*0 

55 

101*5 

68 

69*0 

83 

30-5 

98 

4*5 

v.s| 

165*5 

58} 

133*0 


100*5 

68} 

68*0 

83} 

35*5 

9«} 

3*i) 

'M- 

164*5 

59 

132*0 

54 

99*5 

69 

67*0 

84 

34*5 

90 ■ 

2*0 

_ 

165*5 

59} 

131*0 i 

ijH 

98*5 

69} 

66*0 


33*5 

99} 

lO 


. TABr:E V. 
For the Latitude, 


K(iU«ition of the Sum of the dctache<J Thennometeri?:. 

Ill hit. (P to 5^ Add F. hi lat. 45^ to 46° Subtract 0'^ F, 


6 

13 


14 

18 

2} 

19 

22 


23 

26 

h 

27 

29 

. H 

30 

32 

H 

33 

35 
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CoL Beanfoi/fi Meteorological Table for 1825# [Peb# 

Tarlk VT, . 

AugmcnlalKni of the Altitude calculated with doable the/detached 
Tkeymomeiev al the upper, Siahotu 


Alt. 

Feel. ' 

■ Alt. 

Feet, 

500 

+ 1 

1871 

+ 14 

70T 

‘2 

1937 

15 

-8()(i 

3 ' 

3000 

16 

JOOO 

4 

3063 

17 

nns 

5 

3131 

18 

1*2^25 

(i 

2180 

to 

i:m 

7 

2^38 

20 

1414 

8 

2291 

2! 

1500 

. 9 

2315 

22' 

1581 

10 

2398 

23 

.1658 

n 

2450 

24, 

n.i2 

13 

2500 

25 

1803 

13* » 

2550 

26 


Alt. 

Feet. 

Alt. 

Fe('.t 

2598 

-f 27 

3162 

■h 40 

2646 

2« 

3202 

41 

2633 

29 

3240 

42 

2739 

30 

3279 

43 

2784 

31 „ 

3317 

41 

2828 

32 

3354 

45 

2872 

33 

3301 

46 

2916 

34 

3428 

47 

2958 

35 

3461 

48 

3000 

36 

3500 

49 

3041 

37 ' 

3536 

50 

3082 

38 

3,571 

51 

3123 

39 

3606 

52 
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Meteorological Table kept at Jiusheif Heath in 182"). 

By Col. Beaufay, 

• (To. tlia Editors of the Ar^nah of Pldhsoplnj,) 

The barometer, thermometer, and winds, were observed at 
nine o^cIock in the morning, at which hour the leuipc'rature of 
the external air is nearly the same as the mean temperature : 
see Coliiinris'o and 8. 

The coldest day wa.s .March 17, thermometer 24'*3^ ; and tlic 
liottest, July 19, thermometer 92*5^. 


Six's Therm. Arhuls, 



Barom. 

Ther. 

Hail). 

Evap. 

Min. 

' 

^fax. ' 

Mcau. 


NE. 

|K. 

SE. 

iS.|SW. 

\X. 



Tnclies. 

llnchcH. 

fnehes. 

' 
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3an . . . 

29-737 

37*4 1 

0*778 

1*20 

31-3'' 

42- 1« 

.3#-go 

2 

4 

1 

r 

'o 

n 

3 

') 

Feb. . . 

2'»*r>:)8 

3(M j 

0-810 

1-28 

,31-8 

42*3 

38-1 

1 

Q 

1 2 

6 

1 

7 

4 

1 

5 1 arch. 

29*2vS9 

3H-() 

1-40.1 

'2-07 

34-2 

45-7 

400 

- 11 

13 

1 3 

3 

0 

7 

1 

t 

-Vpril.. 

29-870 

la-.-i! 

2-3.33 

4-m 

42-1 

58-.5 

50*3 

0 

8 

2 

4 

0 

8 

2 

4 

5Iay . . 


.53*6] 

3*, 585 

3*79 

47*9 

62-f> 

55*3 

1 

13 

2 

3 

0 

9 

,1 

'J 

J line. . . 

29'531 

59-1 i 

1*467 

3-07 

.57*1 

e(>-3 

61*7 

1 

7 

, 0 

1 

0 

15 

1 

A 

July. , 

29-671 

pi-8 ' 

0*062 

6*43 

56*7 

74 8 

65-8 

, 1 

16 

2 

1 

0 

4 

3 

A 

August 

29*475 

01-0 

2-725 

4-00 

56-2 

09-1 

62*6' 

i 1 

6 

,3 

1 

0! 8 

7 ; 

T) 

Sept. . 

.29*120 

.59-7 

3-608 

3*00 

,55*2 

65-9 

60*5 

‘ 0 

5 

0 

3 

1 

10 

2 : 

7 

Oct . . . 

29-500 

50-0 

2*404 

2*01 

46*4 

5(5-0 

51*2 

1 

2 

0 

4 

1 

11 

1 1 


Nov , . . 

29-238 

40-4 

2*884 

1-45 

36*7 

1 40-9 

41 *8 

1 

3 

0 

i 

0 

10 


16 

Dec... 

, 29-074 

37-4 

3*200 

1*20. 

37*4 

44-0 

37*4 

1 0 

5 

.2 

4 

0 

9 

iJ 


Vear. 

29-497 

48*9 

25-31 

33-74 

44-91 

51-19 

50*05 


84 

I 18 

132 

5 

112 

33 j 

b9 
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'Article V. 

On 7 ip^ Compounds of * Carbon and Ififdrogen, and on certain 
nihcr Cnulncts oblained dnrimr the hcconipodlinn of OH Ay 
Heat, By M. Faraday, F.R,^. Cor. Mem. Royal Academy 
ol’ Sciences of Paris, Sec. 

{Conctiidcd /m»p. 50.) 

Among the licpiid products obtained from the'Original. Iluid 
was one which, procured as before mentioned, by subniitUng to 
O'" the portion distilling over at 180^ or 190°, corresponded with 
the substance already described, as to boiling points, but 
dilfered from it iji remaining tiuid at low temperatures ; and I 
was desirous of comparing the two together. I had no means 
of separating tliis body from the bi-carbiiret of hydrogen, of 
uhicl). it would of course be a saturated solution at 0°. Its 
Ijoiling point was very constantly 180°. Tn its general charac- 
ters of solubility, combustibility, action of potavssium, i^c. it 
agreed with the substance already described, its specific gra- 
vity was 0’8G at f)0°. When. raised iu vapour 1*11 grain of it 
gav(i 1*578 cubic inches ot’ vapour at 212°, equal to 1*212 cubic 
iiu'Ji at (>0°. Hence iOO cubic inchefi would weigh about 91 •(.)’ 
grains, aud its specific gravity would be 48*25 nearly. hi 
anutlier experirn^t, 1*72 grain gave 2*4 culfic inches at 212°, 
v (jiial to 1*849 cubic inch at G0° ; from which the weight of 10(1 
cMiVir inches would be deduced as 93 grains; and its speeiiic 
vjavity to hydrogen as 44 to 1. Hence probably the reason 
^v]ly, experimentally, th^ specitic gravity of bi-carburet ol*. 
hydrogen in vapour was found higher, than by theory it would 
appear to'be when- pure. 

vSulpliuric acid acted* much more powerfully upon this sub- 
slanco than upon the bi-carburet : great heat was evolved, much 
discolouration occasioned, and a separation took place into a 
thick black acid, and a yellow lighter liquid, resisting any 
ruriher action at common temperatures. 

0 ()1 grain of this substance was passed over heated oxide of 
copj)er; 4*51 culiic inches of carbonic acid gas were obtained, 
aiul (y() grain of water, llie carbonic acid and water are equi- 
\ a lent to 


Carbon 0*573171) or 8*704 

H y drogen 0 0f)00( )0 1 * 


but as the substance must have contained much bi-carbiupt of 
liydrogen, it is evident that, if in a pure state, the carbon would 
hill tar short of the above quantity, and the compound would 
iqiproximate of course to a simple carburet of hydrogen coutuiu- 
iug single proportionals. 
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ISieio Carburet of Ih/drofyen. 

Of ilie various other products from llie condensed liquor, the 
next most definite to the J)i-crirburet of Ijydrogcu appe<fa*s to be 
tliat which is most volatile. If a portion of the original liquid 
l)e wanned by the hand, or otherwise, and the vapour which 
passes off be passed through a tube at 0"^, very little nneon- 
densed vapour will go on to tJie mercurial trough ; but then* nill 
be found after a time a portion of fluid in the tube^ distinguished 
by the following properties. Though a liquid at 0^, it upon 
slight .elevatioa of temperature begins to boil, and before it lias 
attained 32®, is all resolved into vapour or gas," which may be 
received and preserved over imheury. 

This gas is very combustible, and burns ^vith a brilliant flame. 
The specific gravity of the portion I obtained was bctwemi 27 
and 2S, hydrogen being 1 : for 39 cubic inches introduced into 
unexhausted glass globe were found to Increase its weight 22*4 
grains at 60® F. bar. .29*94: Hence 100 cubic inches weigh 
nearly 67*44 grains. 

Wlicu cooled to 0® it condensed again, aiid inclosed in this 
state in a lube of known ca|)acity, and hermetically sealed up, 
the bulk of a givep weight of the substance at conunon teinpc- 
‘ratures was ascertained. This compared with water gave tlie 
specific gravity of the liquid as 0*627 at 54®. It is therefore 
amolig solids or liquids the lightest body knov;n, 

This gds or vapour when agitated with water is absorbed in 
small quantities. Alcohol dissolves it in large quantity ; and a 
solution is obtained, which, upon the addition of water, effer- 
vesces, and a considerable quantity ofjthe gas is liberal od. The 
alcoholic solution has a peculiar taste, and is neutral to test 
papers. ’ 

« Olive oil dissolves about six volumci? of the gas. 

Solution of alkali does not affect it ; nor doe^ muriatic acid. 

Sulphuric acid condenses the gas in very large quantity ; one 
volume of the acid condensing abovq 100 volumes of the vapour. 
Sometimes the condensation perfect, at other times a small 
quantity of residual gas is left, .which burns with a pale blue 
flame, and seems to he a product of too rapid action. Great 
heat is produced during the action ; no sulphurous acid is 
formed ; the acid is much blackened, has a peculiar odour, and 
upon* dilution generally becomes turbid, but no gas is evolved. 
A permanent coinpound of the acid with carbon and hydrogen 
is produced, and enters as before mentioned into combination 
Avith bases. 

A mixture of two volumes of this vapour with 14 volumes of 
})ure oxygen was made, and a portion detonated in an eudio- 
meter tube. 8*8 volumes of the mixture diminished by the 
spark to 6*7 volumes, and these by solution of potash to 1*4 
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voliniiu, which was Oxygen. Hence 7^ volumes had Ijceii 
consumed, consisting o‘f . ' ♦ 

opour of si,irljstance 1-1 

Qxygen . 

Carbonic acid formed * . 4*3 

Oxygen in carbonic acid. 4*3 

Oxygen combining with hydrogen . . . . 2*0 
Dimiaiitioii by spark. 3\1 


This is nearly as if 1 volume ofThe vapour or gas had required 
() vuhunes of oxygen, had consumed 4 of them in producitig 4 
of carbonic acid gas, and bad •occupied the other 2 by 4 of 
hydrogen to form water? Upon which view, 4 volumes or pro- 
poi rioiials of hydfQgeii ~ 4, are combined with 4 proportionals 
ol carhoii = 24, to form one volume of the vapour, the specific 
giiivily of which would therefore be 28. Now this is but little 
removr'd from the actual specific gravity obtained by the preced- 
ing experiments; and knowing -that this vapour must contain 
.nnali portions of other substance^, in solution, thdte appears no 
to doubt that, if obtained pute, it would be found thus 
cou;4i luted. ^ 

As the proportions of the elements in this vapour appear to be- 
llu; siJinc as in olefiant gas, it became interesting to ascertain 
whollior chlorine iiad the same action upon it» as on the latter 
1) 'dy. Chloi’ine and the vapour were therefore mixed in an 
i \]y,n)stc(i retort: rapid combination took place, much heat was 
< solved, and a litjuoi produced resembling hydro-chloride of 
' arlniii, or the substance obtained by the same process from ^ 
d' liijut gas. it was tran.^parcat, colourless, and heavier than 
r. Jtliad the same sweet taste, but accompanied by an 
annual, ic bitterness^. very persistent.^ Further, it was com- 
;■ -s(’d of nearly equal volumes of the vapour and chlcnine : it 
<‘o!j[d not therefore be the same as the hydro-chloride of carliori 
hivin olefiant gas, since it contained tyvice as much carboy and 
iiydrogen. It was therefore treffted with excess of chlorine in 
auidiglit: action slowly took place, more chlorine com’biiied 
thj substance, muriatic acid was formed, and ultimately a 
iluid tenacious triple compound of chlorine, carbon,, and hydro- 
was obtained, but no chloride of carbon. This is a remark- 
iooh' circumstance, and assists in showing, that though, the 
elements arc the same, and in the same proportions as in olefiant 
gas, they are in a very difierent state of combination. 


The tension of the most volatile part of the condensed oil gas 
jquul, and indeed of the substance next beneath olefiant gas in 
• lasticity existing in th^e mixture constituting oilgas, appears to 
equal to about four atmospheres at the temperature of GO^. 
New Seriesy vol . xi . » • h 
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( 

']'<j ascertain this a tube was prepared, like- the one delineated in 
the sketclj, 1, containing a mercurial' guago at a, c, and the 
extremities being open, It was then cooled to 0^ IVom^/ to hy 



and in^that'state made the receiver into which the first product 
from a portion of the original fluid was distilled. The part at h 
was then closned by a spirit lamp; and having raised enough 
vapour to make it issue at c, was also closed* The instru- 
ment now placed as at Fig. 2, had a and d cooled to 0^, whilst 
fhc fluid collected in h was warmed by the band orlhe air; and 
when a portion had collected inr/ sufficient for the purpose, the 
whole instrument^vvas immersed iii water at 60^; and before the 
vapour had returned and been all dissolved by the li([ui(l at 
thej^ressure upon the guage within was noted. Sometimes tlie 
fluid at d was rectified by warming that pari of the tube, and 
cooling «.only, the reabsorption at b being prevented or rather 
I'etarded, in consequence of the superior levity* of the fluid at d, 
so that the first portions which returned to b lay upon it in a 
stratum, and prevented sudden soliitioq in the mass below. This 
difference in specific gravity was easily seen upon agitation, in 
consequence of the strim produced during the mixture. 

Proceeding in this way it was .found, as before stated, that 
the highest elastic power that could be obtained from the sub- 
stances in the tube, was about fqur atmospheres at (iO®; and as 
there seems no reason to doubt, but that portions of the most 
volatile substances in oil gas beneath olefiant gas were contained 
in the fluid, inasmuch us even olefiant gas itself is dissolved by 
it in.small proportions, it may be presumed that there is no sub- 
Btance in oil gas much more volatile than, the one reciuirii^g a 
pressure of four atmospheres at 00% except the wclkknowii 
compounds ; or, in Other words, that there is not a series of sub- 
stahees passing upwards from this body to olefiant gas, and 
possessing every interutediate degree of elasticity, as there 

The particular iaclihation of the parts of the tube otic to niu Uicr was s-iveu. 
that th« ttuid wlifcii required might he returned frvuj ft to cf without 3 >assing on to 0, 
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seems to be from thi^ body downwards, to compounds requiring 
or bOO^ fortlieir ebullition. • 

Jn'^^ference to these more volatile products, I may state that 
I have frequently observed a substance come over in small quan- 
tity, risii\^ with the vapour which .boils off at 50°- or and 
crystallizing in spicula; in the receiver at A, temperature of 

or 10*^ causes its fusion and. disappearance. It is dcnibtless a 
peculiar and definite body, but the quantity is extremely small, 
or else it is very soluble in the accompanying fluids. • 1 have not 
yet been able to separate it, or examine it minutely. 

I ventured some time since upon the condensation of vavi,ous 
gases, to suggest the possibility of forming* a vapour lamp, 
whicrh containing a brilliantly combustible substance, liquid at 
a pressure of two, three, or four atmospheres at common tc?m- 
peratures, but a vapour at less pressure, should furnish a con- 
stant light fora length of time, withotit requiring high, or involv- 
ing inconstant jiressure. Such a lamp I have now^ formed, feed- 
ing it with the substance just described ; and tlioiigh at present 
it IS only a matter of curiosity, and perhaps may continue so, 
yet there is a possibility that processes may be devised, by 
vvhicli the substance may be formed an larger quantity, and 
reiuler an ^ippUcation of this kind practically useful. 

On fhc remaining Portiotis of the condensed Oil Gas Lif/aor. 

It has been before mentioned, that by repeated distillations 
various products were obtained, boiling within iiuiits of teuipcr- 
aiiii e which did not vary much ; and wliich when distilled \vere 
not resolved into other portions, diflering far from each odier in 
volatility, as always ha)>p«ned in the earlier distillations. Though* 
(. ( aisciouji that tliese were mixtures, perhaps of unknown bodies,, 
and certainly in unkiiovsni proportions ; yet experiments were 
made on their c^rnpositiou by passing them over oxide of copper, 
in hopes of results which nught assist in suggesting correct 
views of their nature. They all appeared to be binary compounds 
of cai bon and hydrogen, and t];Je following table exhibits the 
jH'oportions obtained : the first column expressing the -boiling 
temperature at which the products wMe distilled, as before men- 
tioned ; the second the hydrogen, made a constant quantity; 
and the third the carbon. 


140'’ . 

. .. 1 ; 

7-58 

160 ... 

. .. 1 

8-38 

KiO ... 

... 1 

7-90 

176 ... 

... 1 

8-25 

190 . . . 

... 1 

8‘7G 

200 . . . 

... 1 

9*17 

210 ... 

. .. 1 

8-91 

220 . . . 

... 1 

8-4G 

iiiiurtcrJ y J ournal .of Science, 

xvi. 2^10, 


‘II 2 - 
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These substances generally possess ilie properties before 
dcvscribcdf as belorigincj to the bi-carburet of hydrogen. They 
all resist the action of mkali, even tliat which requires a temper- 
ature above 250'^ for its ebullition ; and in rfiat pv)int are strongly 
distinguished frotn the oils froin.which they are produced. Sul- 
plmric acid acts upon them instantly vviUi phenomena already 
brielly referred to. 


Br. JIcnry, whilst detailing the results of his numcrou^^ ami 
exact expcrimentsdii papers laid before the Royal Society, men- 
tions in that read Feb. 22, 18*21,^ the discovery made by Mr. 
Dalton, of a vapour in oil gas of greater specific gravity than 
olefiant gas, requiring much, more oxygmi foi* its combustion, 
but yet condensible by chlorine. Mr. Dalton appears to consi- 
der ail lluit was condensible by chlorine as a new and constant 
compound of carbon and hydrogen; but Dr. Henry, who liad 
observed that the proportion of\)xygcn required for its conibus- 
tion varied from 4*5 to 5 volumes, and the quantity of carbonic 
acid produced, from 2*5 to 3 volumes, was inclined to consider it 
as a mixture of the vapour of a highly volatile oil with the 
olefiant and other combustible gases ; and he furtlienmentio)is, 
that naphtha in contact with "hydrogen gas wall send up such a 
vapour; and that^ie has been informed, that when oil gas wus 
condensed in Gordon’s' lamp, it deposited a portion of highly 
volatile oil. ' . - 

A writer in the Annals of Vhitosophy, N. S. ili. 37, has 
^deduced from Dr. Henry’s experiments, that the sul)stance, the 
existence of wliich was pointed out by Mr. Dalton, was not a 
new gas sui generis, but a modification of olefiant gas, consti- 
tuted of the same elements as that fluids and in the same.propor- 
tmns, with this only difference, that the comjx)und atoms are 
triple instead of double and Dr. Thomson has adopted this 
opinian in liis Principles of Chemistry. Th.is, I believe, is the 
first time that two gaseous compounds have been supposed to 
exist, 'differing from each other in nothing but density; and 
though the proportion oi‘ i> to 2 is not confirmed, yet the more 
important partoftbo statement is, by the existence of the com- 
pound, described at-pJige .96, which though composed of carbon 
and ^^ydrogen in >tho same proportion as in dlefiant gas, is of 
doubled the density . f . 

' ’ * PiUlosaphical Ttansiactions, 

H[» reference to the existence of bodies cojiipdscd of the same elements and in the 
same proportions, but diflering^ in their qualities, it may be observed, that now wc arc 
taught to look for them, they will probably jiiuUiply upon us. I had occasion formerly 
to. describe a compound o£ olefiant gas and iodine (l*hiV. Trains, cxi. 7^), whicli upon 
analysts yielded dhe proportional of* iodine, jtwo proportionals of carbon, and two of 
hydrogen (Quarterly Journal, xiii, 420), M. Serrulas, by the action of potassium u j)on 
an alcoholic solution of Iodine, obtained a compound decidedly different from the preced- 
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It is evident that tli^e vapour observed by Mr. Dalton and Dx\ 
ITenry must have contained not only this compound, ^ind a por- * 
tion (>f the bi-carburet of liydrogen, but also portions of tlio 
utber, as yet apparently indefinite substaiicevS ; and llicro can be 
zio doubt lhat tlie cjuautity of 'these vapours will vary from tlie 
point of lull saturation of the gas, when standing over water and 
oil, to unknown, but much smaller proportions. It is therefore 
un object in the analysis of oil and coal gas, to possess means 
by which their presence and quantity may be ascertained 5 and 
this 1 find may be done with considerable exactness by* tho' use 
of sulphuric acid, oil, &c. in consequence of their solvent power * 
over them. 

Sulphuric acid is in this respect a very excellent agent. ^ It 
acts upon all these substances instantly, evolving no sulphurous 
acid; and though, when the quantity of substance is consider- 
able as compared with the acid, a boay is left undecontposed by, 
or u n combined with the acid, and volatile, so as constantly to 
alford a certain portion of Vap 6 ur ; yet when the original sub- 
stance is in small quantity, as where it exists in vapour in a given 
volume of gns, this does not interfere, in consequence of the 
solubility of the vapour of the new compound produced by the 
action of the acid iii the acid itself in small quantities ; and I 
Ibund that when one volume of tlie vapour of any of the products 
of the oil gas liquor was acted upon, either alSne, or mixed with 
I, 2, 3, 4, up to 12 volumes of air, oxygen or hydrogen, by from 
half a volume to a volume of sulphuric acid, it was entirely 
absorbed and removed. 

When olefiant gas is j^reseui, additional care is required in 
jinah tical experiments, m consequence of the gradual combina- 
tion of the olefiant gas with the sulphuric acid. 1 fotind that 
one volume of sulphui*ic acid in abundance of olefiant g^s, 
absorbed about? seven volumes in 24 hours in the dull light of a 
loom ; sunshine seemed to increase the action a, little. When 
file olefiant gas was diluted with air or hydrogen, the quantity 

, s . * 

ing in its properties ; yet when analysed, it the elements in the same pro- 

portions (Ann. dc Chiruic, xx^ S43, xxu, 

.Ai^ain. IMiM. Inebigand Gay bussac, after an elaborate and beautiful invostit;atiun 

the nature of fulminating compounds silver, mercury, &c. were Ipd to the contlusion 
ih^ tlicy were salts, contaimng a new acid, and owed their explosive powers to tlic faei- 
lity with which til c elements of this acid scptvrutfid from iJach other (AnnolcvS deX liimic, 
xxi V. y J , XXV. The acid itself being composed of one pu>}>oriional of Oitygen, one 

of nitrogen, and two of carbon, is equivalent to a proportional of oxygen - 4 - a projimiional 
of cyanogen, and is iheTcfore considered as a true cyanic acid. JUit Al,. AVohler, by tkfla- 
graiiiig together a iiiisturc of ferro-prussiate of ptotasli and nitre, has formed a salf, >vlhi.h, 
according to his anidysis, is a true cyanate of {Hitash.. The ac‘id consists of one propor- 
tion of oxygen, one of nitrogen, and two of cairbom It may be transferred to various 
other basts, as the earths, the oxiiles of lead, silver, but die salts formed have 

nolliing in common with die similar salts of MM. lijchig and Gay liussac, except tlieir 
touiposiiion ((Ulbert’s Annajeh, Ixxiii. 157 ? Ann. de Ghlmib, xxvii. pdC). M. Gay 
liussac (ibserves, that^if the tuialysis be coirect, tlwj difference can only be accounted for 
by Uvdinitting adiftereut modeof c^m^inajtidi). 



102 Mr» Faraday on new Compounds [F ^ b . 

absorbed in a given time was* much diminished ; and in those 
• cases it Afas hardly appreciable in tv^o 'hours ; a length of time 
which appears to be quite sufficient for tlurremoval ot any ol the 
peculiar vapouns from oil or coal gas. 

My mode of operating was ge'nerally in glass tubes over clean 
• mercury,^ introducing the gas, vapour or mixture, and tlien 
throwing up the sulphuric acid by means of a bent tube 
with a bulb blown in it, passing the acid through the mercairy 
by th^i force of the mouth. The following res^ults are given as 
illustraJtions of the process : — 

Oil gas from, A gasometer. 

in S' in 1 hour. 2 honr.s. tliiiiinution. 

IfiSvoL + 9‘5 vol. sulphuric acid dimimslied to !o3’ 148’5 , 14()'4 22’ 12 per tent. 


107 +13- HS-5 81-5' S2-0 2;J-3.‘i 

138 -1- fl-2 ll.‘<-7 108 0 106-5 22-82 

Oil gas from Oordon’.s lamp. 

1 5' 30' 3 hours. 

21.4 .|. 6-8 .*. 183-3 180-8 170- H'l.S 

15!) t- 5-9 1.37-.'> 1.36-0 1.70-4 17-i)8 

113 +12-2 98-0 96-0 92 0 IS-.'.S 

Coal gas of poor quality. 

.IS-f>- -i-27-6 '. 533-3 529-2 .529- ;K)7 

-27,1-6 ■(■27-8 207-9 266- 2(i(5- 2-'l8 

190-6 -(-IS-l 186- 184-2 184-1 3-41 


Oil may also be used in a similar manner for the sc))aratiori 
of these vapours. It condenses about six volumes of the most 
elastic vapour at common temperatures, and it dissolves with 
,greaier fac.ility the vapour of those liquids recjiiiring higher tem- 
peratures for their cbidlitioiu I found that in mixtures made 
witli air or oxygen for detonation, I could rciuhly s(q)arate tlu? 
vppour by means of olive oil; and wliett olefiant and other gasrs 
were present, its solvent power over them was prevented, by 
livst agitating the oil with olefiant gas or with a portion of the 
gas tasaturate it, and then using it for the removal of tluj vapours. 

In (ho same way some ot‘tht*iaore fixed essential oils may be 
used, as dry oil of turpentine ; and even a portion of the con- 
densed liquor itself^ as that part which requires a temperature 
of 2^30® or 230^^ for its ebullition j care being taken to estimate 
the expansion of the gas by the vSpourof the liquid, which may 
readily be done by a known portion of common air preserved 
over the liquid as a standard.. 

^yith reference to the proportions of the diffei'ent substances 
in the liquid as obtained by bondensatiou of oil gas, it is 
extremely. difficult to obtain any thing like precise results, in 

* If the mercury fcoiitain oxidizable meiats, the sulphuric acid acts upon ir, ami 
evolves sulpliurous acid gas. It may be cleaned sufficiently by being lj;;ft in contact 
with fc«ulphuric acid for 24 hours, agitating it frequently at intervals. 
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consequence of the imaicnso number of rectifications requirorl 
to se[)arate the niore volatile from the less volatile portfons; but 
the foli'Kvving table will furnish an approximation. It contains 
the loss ot* 100 parts b’y weiglxt of the orioinal fluid by evapora- 
ti(jii in a flask for every 10° in elevation of temperature, the sub- 
stance being retained in a state of ebullition. 


100 parts at 58° 


had lost at 70 

11 

' 80 

30 

00 . 

5-2 

100 

7*7 

110 

10-1 

. 120 

13-2 

130 

16*1 

140 

19-3 

160 

22*4 

160 

26G 

170 

20-0 

180 

44-7 

190 

68-1 

200 

84*2 

210 

...... 91-G 

220 

95-3 

- 230 

9G-G 


difter. 

1-9 

22 


2- 4 

3- 1 

2- 9 

3- 2 
3-1 
3*2 
3-4 

15-7 
23-4 
KM 
7*4 
3*7 
^ 1*3 


T)vc residue 3*4 parts was dissipated before 260° with slight 
flecoinposition. Tlie third column expresses the quantity vola- 
tilized between each 10°, and indicates the existence of what 
h:is been described as bi-carburet of hydrogen in considerable 
fjuantity. 

file importance of these vapours in oil gas, as contributing to 
its very high illuminating powers, will be appreciated, when it 
is considered that with many of them, and those of the denser 
kind, it is quite saturated. On distilling a- portion of liquid, 
A\hich had coJidensed in the pijfes leading to an oil gas gaso- 
meter, nnd given to *me by Mr. Hennel, of the Apottec aries’ 
Hall, I found it to contain portions of the bi-carburet of hydro- 
gen. It was detected by submitting the small quantity of liquid 
whkli distilled over before 190° to a cold of 0°, when the sub- 
stance crystallized from the solution* It is evident, therefore, 
tliat tile gas from which it was deposited must have been satu- 
rated with it. On ’distilling a portion of recent coal gas tar, as 
was expected, none could be detected in it, but the action of 
sulphuric acid is sufficient to slxow the existence of some of these 
bodii.*s in the coal gas itself. 

With respect to the probable uses of the fluid from compressed 
oil gas, it is evident in the first place, that being thus volatile, it 
will, if introduced into gp ^vhich burns with a pak flame, give 
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such quantity of vapour as to make it.briglitly illuminating; and 
even the vapour of those portions whirch reqilire temperatures 
of 170*^, 180^, or higher for their ebullitian; is so dense to lie 
fully siiflicicnt for this purpose in small qu'antities. A taper was 
burnt out in. a jar of common air over water ; a portfon of llnid 
boiling at 190^ was thrown up into it, and agitated ; ihe mixtuic 
tlicn burnt from a large aperture with tlie bright flame and 
appearance of oil gas, though of course many times the quan- 
tity that would have been required of oil gas ipr the same, liglit 
was cb^isunled : at the same time there was no mixture of blue- 
ness with the flame, whether it were large or small. iVlr. (Jordon 
has I understand proposed vising it in this manner. 

The^tiuid is also an excellent solvent of caoutchouc, .snr[)ns:>- 
ing every other substance in this quality. It has already been 
applied to this purpose. 

It will answer all the purposes to which the essential oils me 
applied as solvents, as in varnishes, &c. and in some cases 
wdicre volatility is required, when rectified it will far surpass 
them. 

It is possible that, at some future time, when we better under- 
stand the minute changes which take place during the decom- 
position of oil, fat, and other substances by heat, and have moi e 
command <>f the process, that this substance, among otliers, may 
furnish the fuel fm a lamp, which remaining ailuid at the pr(;s- 
sure of two or three atmospheres, but becoming a vajiour at less 
pressure, shall possess all tne advantages of a gas lamp, without 
involviiig the necessity of high pressure. 


r ^ Article VL*^ 

** 

Erperimeuts on Anihracitej PltnnbagOy S^x. By Lardner 
Vanuxem.'^' (Communicated by the Autlior.) 

Tni;sE experiments were undertaken with a view to del er- 
mine whether the globules obtained by Prof. Silliman, from llic 
above substances, were owing to a fusion of their carbon, or 
merely to the impurities or ipreign matter contained within 
them. They were long delayed, by my vvaiting for some sk^jet 
zinc necessary to repair a,©ciflagrator intended to be used for 
the purpose of obtaining the giobulea.;. but this not arriving, I 
resolved to avail myself of the suggestion of Professor Silliman, 
naii^ely, that of using the compound blowpipe, which answcre(l 
perfectly well. In the experiments with the blowpipe, the sub- 
stances were placed upon platiua foil, spread upon a, Iiiinp <d* 
magnesia ; the size ol the pieces subjected to its action was 

^ From the Journal of tlie Academy of Natural Sciouced of PluIacklpUia. 
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;:ibo\it Imif an inch iu diameter, and ouc-fourtli of nn inch in 
ihickuess. The* light jn the greater niunber of in.stau<;es was so 
intense that I found it necessary to use doable green glasses. 

'Fhe mode pursuedTn t)ie analysis id’ anthracite and pJuinbj^go 
was as lblh)ws. ddie presence of water was ascertained by iieat- 
ing; a Ibwjsinall pieces of the substance in a glass tube, closed at 
one end ; and the quantity of water by beating a given jiortioa 
in a covered platina crucible. Another portsou was pulverized 
in an agai e inorjar ; then given weight of it was put into a 
platina crucible, and kept without its cover at a red heat in a 
stnall Iweiich furnace, until the whole of the carbon w^as con- 
sumed ; th(^ residue was then* boiled In water for an alkali ; 
after which operation it was heated with caustic potash in a 
sliver crucible : when the fusion of the mass was completed, 
water w'as added, and the whole then dissolved wdth nitro- 
muriatic acid, J >y evaporating lire liquor to dryngss, and adding 
acidulated water and filtering, the silijx was obtained, the 

liquor from tliis 0 ]Kjration, aunuonia in excess was ad^ir d, and 
by this agent, the iron, manganese, and aiurniiic containtal in the 
li(jUor, Were precipitated ; the latter was *scparaled bom tiie two 
former l>y caustic potash. No attempt wws made to asccMtain 
the relative proportions of iron raid manganese; this knowledge 
not Ixhng considered important. The presence ol* niangaiieso 
was evidenced by the grocm colour of the alkjdine I’usiou; anti a 
l ose colour when acid was added to the liquor. No allow ance 
^vus ijiude for the diderence in the degree of oxidation of tlio 
iron and mangaitese iu the substances used, and the producls 
t>}>talned, as the amount was less than one per cent, wliere most 
ubunrlant. * , 

Hie lirst experiments made with the globules were w’itlx 
potiislq and with carbpnate of soda on silver, and on ]datina 
i’oil ; w'itli tlu'jr^i agents 1 could not produce much clfecJ, but'by 
using a small qiiuntity of carbonate of lime, carbonate of soda 
and borax, on platina foil; their fusion, whether they wT-rc 
coloured or colourless, opaque or transparent, was circcted iu a 
few minutes. • 

Kxper. — A piece of the purest anthracite of Lehigh, sub- 
jected to the blowpipe, presented numerous small white glo- 
bules; few were tinged with violet, and tWo or three were 
blackish ; the globules did not readily unite with ’one anpther ; 
however, by long continued heat, some of the globules were 
obtained of the size of the head of a small pin ; the greater nuni- 
her ol’ them were but feebly translncciil, and could be broken by 
a moderate force ; others, though few in numlwM', were tralispa- 
renf, hard, and not so brittfe: The wdiite globules were not 
magnetic, except when dark. spots were present ; the l>lackis;h 
ones were magnetic, and like the whole of them could be frac- 
tured by pressure. The surfac^^ of the mass whitened, as 
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observed In t.be ordinary comb'iistiou of this coal, and presented 
veins or layers of the matter of tlic w-hitc globules ; showing 
that the impurities of the coal were not regularly in I erniixt/d with 
its carbon, or, upon the supposition of its' l^eing fused carbon, 
that its jiroduction was extremely irregular. 

With the Hux before mentioned, the difi'ereut kinds ql'ojobules 
were melted without diiliculty." By heating a centigrainme and 
a half of the globules in powder for a long time with caustic 
potash, about three-fourths of a centigrami^e of silex was 
obtained. It manifested itself by its gelatinous appearance 
before flie water was driven otf. 

The result of the analysis of this anthracite was. 


Carbon. i 90* 1 

Water* b'O 

-Silex 1*2 


Alumino . . . . 1*1 . 

3*3 consisting of 


ioo*() 

Kvper, 2. — The anthracite of Rhode Island, by the at^diou of 
the blowpipe, presented a brownish appearance after cooling 
(owing to luuuganose). The surface exaibited nunjcrous glo- 
bules, larger than tliose of the Lehigh ; sonie of them were 
trans{)arent, colourless, and very brilliant by reflected light ; 
others, and the most abundant, were black and opa(j[ue, and 
\Vere strongly attracted by the inagncl; *a few were coloured 
white and black in spots ; the white spots resembling cnanieL 
The surface of the mass presented ininutp veins similar to those 
of the Lehigh. c 

yome of the black globules were heated for a long time on 
platina foil with carbonate of soda; the mass 'was yellowish, ])iit 
became black when immersed in water. By heating luid tlip- 
l)ing into water several times, the globules whitened : ! could 
not elfect their fusion in this way, but with the- compound ilux 
they Tcadily fused. AVith this fliix the different kinds were 
tried, and with the same effect. 

Thejmalysis of this anthracite from Rhode Island gave, 

^ It is rather singular that so great a quantity of water as is contained in anthnu ife, 
should heretofore have esca))cd notice. , It is iny intention to examine all the dUllrcnt 
kinds of coal to ascertain if this fact be general. ♦ 


Oxides ofiron 
I and mangau. 0*2 
LLoss 0-S 


Residue by incineration, \ 
ol’ a dirty white colour, J 
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Carbon ‘ / . . • • 9(V(K) 

Water * / 4*9(> 

!losjdu6.])y inciue-'^ . ^Silox 2*14 

ration, which was i^5"07 consist- Oxides of iron and 

of a li^ht’ brick iug of • ) manganese 2*50 

red ^ L.Loss . 0*43 


lOO'OO 


Another specimen from the same locality, whose colour was 
a little different, being of a depper- black, and which was not 
tried with the blowpipe, gave. 


Carbon 

Water 

ivesidue by iiicine-"*] 
ration, colour the 
same as the for- 
mer . . J 


I 15'60 consist- 
f iim* of 


rSilex. 

J Oxides of iron and 

I manganese 

LAlmnine^ . 


77*70 

6*70 

8*50 

7-10 

Trace 


100-00 


Piper, 3. — A specimen of plumbago from Borrowdale, of 
great [)urity, as judged l)y its exterjial characters and mechani- 
<“;\l jiroperlies, was subjected to the blowpipe ; tlie globules 
began to form immediately and in groat numb'>i\ attended occa- 
sionally by scintillations, owing to the combustion of iron; the 
L’ioiudcs were small; tlie greater part of them w5rc black, 
op;ujuo, and (jf great lustre; otheis were dull, of a brownish 
c(.)iour, and feebly translucent; almost all of them were 
aUracted by the magneto* The surface of the Inrated part of the 
[Jumbago was brownlsli. 

Ihe globulos, tliough gicted upon with great difficulty by soda, 
and l)y potasli,* readily yii^lded to the compound llu.v, uuU 
foruu cl a limpid yellowish glass. A largo globiiie, by repeatedly 
healing: it with carbonate of soda, and plunging it into water, 
iKcaine rough, and linally openoil in the ceiiUe; it llieii dis- 
soivial in nitro-muriatic acid. By evayiorating tln^ liquor to 
dryness, the yellow colour of ihe iron was very manifest ; acidu- 
lated water took it up, leaving a white substance like silex, 
ileOling in the liquor. . 

The an fdy sis of, this plumbago gave, ’ , . ^ 


( hiVbnn 

Water . ; . . . 


Residue by incine-1 
ration, colour, yel- > 
lowish brick red. . J 


'"Silex 

ini • 4. • Alumine 

10*4 consist- 4 * -I r • 1 

X* < Oxides or iron and 
ino' or ' 

“ , inanf>-auesc 

Loss 


88-::!7 
1-28 
5- 10 

i-uo 


8-(;o 

0-70 



108 


Mr, Larrlner Vuimxem on 


m 




IjXpcr. 4,“iVn impure speciinon of plumbago from the same 
locality <c;avc immerous and large globules; some of the size of 
siiiull shot; they readily formed; the ^majorfty of thehi were 
traiisluceiit, shining, and of a light greenvsh-yellow, others were 
dark ( olouredf ; and soihe of tlieui were dull exteiiiully. The 
dark p;lobulos, as well as llie surface ul’ the mass of plinn])ago 
expf)sed to tlie Hame, was attracted by the nia^iiet; some ol thc 
light coloured ones were affected by the magnet, but only at the 
point wh^re they had been attached to their i^upport, owing to 
particles of tlie support adliering to them. Daring the combus- 
tion of the plumbago, there were occasionally scintillations; the 
licated surface of tJie mass was^^browmish. 

A large globule of tlie lightest colour and magnetic only at 
9 ue point, melted with ease when the compound thix was used ; 
it formed a transparent mass when hot, and opaejue and milky 
when cold- The black ones. with the same liux were also fused ; 
they W(ire brownish when hot, and greenish when cold, d'hey 
were uxited upon wJth great diiticulty by caustic potash, and by 
carboiiutt^ of soda. 

The analysis of this plumbago gavfe. 


Carbon 

Water ........ .4 . - 

Residue by incine-^ 
ration, cmlour of consist- 

u dirty yellowish f irig‘ of 
red 


'^Silex . . , 

Aknninc 

V Oxide .of iron and 

manganese 

I^Loss 


Gh27 

10*10 

;V20 


20*00 
O' 10 


l(j0*0() 


Exper, 5. — A specimen of plumbago remarkably pure, from 
near Bustleto^yn, Penn, was tried with the blowpipe. Tlie glo- 
bules were formed with difficulty, probably owing to its luliatcd 
-texture, the fused parts spreadfng over the surface. The colour 
in places was vvhite and translucent ; in others so dark as to lie 
almost black. / ^ 

With the liux before mentioned, the fused matter was reduced 
to a tratispavent glass. ^ 

^The analysis of this plumbago ^ave, * 


Carbon i , 

Wiiter 

Residue by incihe***^ 
ration, colour i 
lipdd brick red. . J 


94*40 

O'OO 


' .^Silex 2*0‘0 

o'O consist-J ’Oxides of iron and 

in^df ^ manganese J*4U 

I Loss/. 1*00 


100*00 
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Similar experiments’ were made ‘with plumljago from several 
otlier localities, tlie results of which were uo wise dillerfiiit, and 
thcrcloi ^ need no further mention. 

Ki'prr, G, — A piece of charred maliogany, during its coinlms- 
tion hy tlu» compound l)lowi)i[\e, presented niim(?rous small 
im|>erl‘ect g4(A)u4es, owing to the force of the ilame, whi^li dissi- 
pated their support before they had time to form or to acemnu- 
lute to any (‘.onslderablo size; many of them adliered U.igeiher, 
rrfmilying like tlos feri, which they resembled'; they were 
collected l)y placing a dish under their support. By tiie com- 
pomul Hux, they readily fused into a transparent glass. 

I\rj[)cr, 7. — A ([uanfity of lamp %black was pressed into a mould 
with great force, and made to assume the term of a cylinder of 
about thrce-fourtlis of an inch in diameter, and half an inch in 
thickness; it weiglied seven grammes. This cylinder of lamj)- 
black was subjected to the blowpipe. It wasted away gradually 
wilhout forming rmy globules or fused mattmy visible to tlie 
naked eye or to Ahe microscope. Tlie beat was ccpially as 
ill this experiment as in all the other instances, and no 
condiliou was wanting to produce the same elfects, exce])t the 
dllibiciice of couiposilion. After burning the lan)])-l)lack for as 
long a time as was tlujught necessary to make the cxpcriincnt a 
iiur oiug it Avas again weighed, and found to iiavc lost four 
<;ra«umcs, it v/cighed but two graminex^ Y\ro- 

Five graiinijcs of the same lamp4)lack heated in an optm pla- 
tin', crncible, loft after its incineration one centigramme of white 
ashes, tiqual to of the mtiss, 

jVoin the analyses, of the substances used by Prof, Silliman, 
fKjin which the glo1)ules were obtained, it ap])ears that they all 
contain iorcigii niattev, as silex, iron, luangancse, and some of 
tluan also uluniine; tliat ,\vheii lamp-black was used wiiich con- 
l.iincd l)ut i (jsf fixed impurities, u« distinct glcdnale or meltcU 
matter was formed ; although the heat wavS siiilicieutly great, 
and the combustion slow enough to admit of the forming ofglo- 
buhis, if their production was Qv/iwg to the fusion of carbon, and 
not to extraneous matter. From my own experiments 1 always 
found that the more iinpurc the substance was, the more nume- 
rous and the larger were the globules produced. 

All tlie globules from the (^ifferent kinds of substances used, 
were readily fused liy the compound Ilux, and underwent Ju tic 
cluiugc when it was not used; although the heat was, in this 
case, of longer continuance. Matter sinVilar to tlie impurities 
disc.overed in the substances used was detected in them. 

From these facts it would appear, that the globules produced 
Irom the combustible substances operated upon, did not arise 
Irom ilie fusion of their carbon, since they can otherwise be 
accounted for; particularly as no experiment has been made 
^vhicli unequivocally leads to that conclusion. The experiment 
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upon Avlnch Prof. Silliman ‘relius, as a* proof of llie globules 
being fusi’d carbon, is one which is not satisfactory to me; if it 
bad boei), it would have given mo great pleasure; for no one, J 
trust, feels more interested in the scfentiiic prosperity of Jiis 
country tlian 1 do ; and if Prof. ISilliman Avere right, it would 
iiKle(Ki be a triumph for America. 

The experiment just alluded to (see val. vi, p, 347, Journal of 
Science), is the heating some of the coloured globules in oxygcui 
gas by the solar rays, with a lens. The follo^wiog i*s an extract 
from tho papers. . ' 

To detach any portion of unmelted plumbago which might 
adhere to them, I carefully rubbed them between my thumb and 
linger, in ilie j)ajm of my liand. Although they were in the 
focus for nearly half iw. hour, they did not melt, disappear, or 
alter their fbrm it appeared, however, on examining the gas, 
lliattliey had given up a part of their substance to the oxygen, 
for carbonic acid was formed which gave a decided precipitate 
with lime-water/^ 

That this experiment is equivocal appears certain, as particles 
of the support nugbt have uecn attaclied to the globules; for, 
from my own obsorvation-s, I found that in a gieat nuiulier td* 
instances, some of the wliito globules at Uac point o{' juncti(m 
with their support, had small dark particles attached to them, 
and when the siwface from which tliey werodejached was mag- 
iietic, they were attracted by the magnet when it was presented 
to those parts ; I could not dii^engage those particles by rubbing 
the globules with my fingers against one another. It is very 
evident that lus the globules underwent no change (unless a 
‘reduction of volume, wliich is notniemioned), as the desciijdion 
clearly shows, the carbonic acid obtained, might have been pro- 
duced by tile combustion of portions of the support adhering to 
them externally, and penetrating them to a certain extent. 

In 4he experiment detailed in vok v. p, 3fj3, of tlu; same 
Journal, the carbonic, acid found, probably had a similar origin, 
and the disappearance of the globules may have been owung to 
their incorporating tliemselves with -the piece of brick upon 
which they were placed, as the brick wa^ vitrified at the point 
where they were placed. , 

Prof. iSitiiman seems efisposed to lay great stress on the loss 
in m,y examination of the globule, sent by i)r. Macnevein. 1 
thought I had well accounted for it, as the partiede was small, 
action violent, and 1 Aerely wished to show chemically the pre- 
sence of iron. I could not^ for one moment, entertain tlie idea 
that carbon existed in it in any notable proportion ; for 1 knf)v/ 
of no combination of iron and carbon at common lcm[)crutun} 
wliich could give a product possessed of the malleahilify and 
toughness which the glolnile possessed. 

1 was sorry to observe tlial Professor Silliman in his reply t<.) 
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my pap(^r seems oflendecl that I did not notice his coinmimica'- 
lions upon the, s.nbject' of these globules, particularly as the 
discovery avos liis, and, was justly entitled to such consideration. 
i\Iy silence certainly appeared uncourlly, but it was not owing 
to ignorance ol’his labours, or a\yant of regard to hiiu])ersona]ly, 
or as a clicmist ; Prof. Silliman’s merit is too well known to bo 
aHbcted by me. 


Article. ,VIL 

On the CAjmhustion of Cornpress'ed Gas; being jiart of a paper 
read before the Inicrari/ and L^hilosophical Society of Manvliester, 
L5y Mr, J. Davies, MWS. See. Sec. Lecturer on Chemistry, &c. 
(Communicated by the Author.) 

fM making, upwards of twelve montbs ago, some experiments 
upon the combustion of compressed gas, I accidentally observed 
a fact wliicli is, 1 think, of rather a singular nature. 

When tlio aperture of the burner is, in this case, too large, 
iln^ Dame cannot lie maintained, being blown away by the rapid 
current of the gas. When it is rather small, the llame is under 
llic best circumstances, if the apertine ho further enlarged 
without being carried to the, extent at which combustion is 
exiinguished, the flame wall then be blue, noisy, and agitated, 
ulfording very little light. But I found, to my great surprise, 
llia^ if, when the flame was in this last state, the vessel of the 
gas was inverted, the flame wasdnstantly changed, and instead 
ol' being as I have just stated, it was steady, silent, and power-’ 
fill, j Inivc repeated the experiment frequently, and w ith diilhr- 
eut, v( sscLs. In every iiistahce tiie result has been pn^cisely the 
sanun 

ll. liecnmc interesting to inquire into the cause of the pliieuo- 
menoii. I submit with deference tlie only explanation \vhich 1 
have been able to discover. „ 

'file gas, rarefied by heat, being lighter than the atmospheix), 
has a tendency to move in the direction of the flame, wlieu the 
vessel is lield upright. In this case, therefore, it moves with 
greab'r iinpetui)slty tl.uui it could were the burner in any other 
posit] oil. On th<j contrary, wdieu the flaiiie is directed d^own- 
w ards, it lias u tendency to return upon itself. Ul|ius the ascejit 
of llie gas is [)romoted, and the descent retarded, by tlie iigeiicy 
of tlu; alnu)sphere; for the giis being rendered liglitcr in the 
way just numtioued, has" a tendency to rise, in the air on the 
same principle that a cork rises in water, and its descent is in 
like nianmir resisted. The fact might, porliaps, be better illiis- 
traled by conceiving air to be forced through water. If the air 
be urged from the bottom of the vessel, it readily moves by 
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reason of its j.>'rcat levity in the re.quired tlireclion ; but if it bo 
i'urcibly ii-upeiled downwards from the siirtace, as I’roju the extre- 
mity oVu cuiidousino; syringe, it caji only be driven to a short 
displace, and it is then Ibrced back t(5war(.ls the pijic. This 
cast? appenrs to me to be analogous to that of the gas^ which, if 
1 am not mistaken, it serves to illustrate and e\j)]ai]e Th(j 
iipnght position of tl)e vessel admits, in the case rolcrred to, td 
the e.scape of some of the gas uabdriit ; but when tlic burner is 
inverted, the liame, for reitsons already assigned, returns ujUni 
the sirc^am of gas, and the combustion, which was bct’ore imper- 
fect, is tiion complete* 

How fir the fud may be suscs^ptiblc of a praidicrd o.in>lica1ium 
1 am not at present prepared to oiler an opinion ; i)n{ (In- con-* 
sumption of' the gas is, by this iiuide of burning, \ery consnU-r- 
able, jmd 1 have not yet been svble to determine tho.l lli« »«• ni 
tin' comluistion of gas under tlie ordinary pressure, any increase 
o ilhuniaating power obtaiiied by inverting, the burner. 


Article VIII, 

The Hedgehog-- Rdjf — a f^peeies of Fish taken oceasiona/k/ near 

'Nno ) <yrh, i/i jlhc Ai/anlic Ocean^ and mno^ as is helieved^ 

for the jirst tiate discrihed. Tly Samuel li. Mitciiill, iM. and 

LL. 

Toe lish brought me this morning by Capt. Enos Woodruf', 
,\vas takend.)} him with a hookaiidliae^ in the sea, off Ijaniegat, 
W'heve llm water was seven fathoms deep. It had been 
wounded so slightly that he kept it alive h:r several days, mid 
he supposed it Jiiight have been living* yet, had it jiot perished 
in eousequeaco of the highly electrical state olHlie atmosphere 
during the late shower, accompanied by remarkably bright 
lightUHig, and loud tliuiider. His belief is, according to the 
opinion prevailing among fishefmen, that the thunder killed the 
iislr. ‘ *• *. 

Tire animal imdoubtedly belongs to the great family of Haja, 
which com))reh€uds the Hays, Skates, T'orpedoes, and most 
of the other horuoutally flat fishes not ajq)crtaimng to . the 
F/eMPouectes, or Uoitader tribe. 

When iVoiu its element, it had the appearance, Tor 

some minute.s^, while its vital eiuTgy remained, and it vvasyet 
pendant from the liook, of a hedgehog; tliat is to say, a con- 
traction of the muscles Iiad taken- place, by which llie approx- 
imated margin, or circumference, from the several parts, 
resembled a bowl, or basketj of which the belly was the inmng 

* American Journal of Science* 
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and the back the cute?: side. The tail, at the time, v/as in- 
rurvated so much as to enter the mouth, or project beyond it. 
When in this posture, the fish seemed capable of presenting 
the globular or spherical form of the back, with its armature ' 
and prickles/ to its enemies or pursuers. For, even when held 
in the air, its rotundity remained until the muscles were relaxed 
by death ; and, even then, after animation was extinct, there 
/was a curvature of the rim, or periphery, showing its tendency 
t(» a concave figure. The only other individual of the speciewS 
I ever saw, was one that was catched, in my presence, on hoard 
rhe boat that went to tflie fishing banks, south-east of Sandy- 
Hook, on the 23d July, 1822. f* examined it while alive, and 
jmcuediately on being raised from the depth of five fiithoms. 1 
dien named it ‘ 

Ra JA Erinaceus, 

with this specific character: having a tail bearing two dorsal 
tins, with the vestige of a third at the extremity; thickly acue- 
liited on the sides, though destitute of the spines called stings ; 
having a pale brown prickly skin, over which dark brown spots 
are distributed ; and having also a patch of about 20 spines on 
each wing, or flap, which, wdiiie the \yings or flaps are extended, 
and lie flat, are concealed or covered hy the skin ; but, 
when tlie wings •or flaps are contracted, com,? forth and are 
erected like the claws of a cat, when they are capable of ar- 
resting or tearing soft objects'presented to them.'' 

The length of the specimen now before me is 17 inches, and 
tlie breadth 9* inches. The head is roundish, though ending- 
in something like a pointefl snout. The cheeks (if they may 
be so called) are parting projections, of a curved form, on the 
sides of the snout, and ar <4 laterally anterior to the eyes. The% 
pectoral fins (wiags or flaps) are circular or* roundish, and, 
viewed in connexion, present a sort of elliptical figure. The 
ventral fins have three little elevations or protuberances back- 
ward, that might almost be called digitations, as there are 
traces, within the common integuments, of concealed fingers. 
The anal fins have no striking peculiarities. Near the base' of 
these, and under the tail, the two appendages, peculiar to these 
creatiyes, proceed obliquely to the length of five inches. 

The whole body is so semi-diaphanous that the bones can 
be discerned on holding it up between the eye and the light. 
This quality distinguishes the marginal parts of the flaps par- 
ticularly, and yet more distinctly characterizes the snoftt. 

'I'ail thick and stout, like that of the skate; and, measured 
from the base to the ventrals, nine inches. long. Toward tfie 
extremity, it supports two fins, which are faintly radiated. The 
foremost of these is jagged behind with several slits or notches 
the hindermost has no such divisions. There is a trace of a 

ISew Series, vol. xi. * T • 
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third fin, near the very end of the tail,, in the form of a neat 
film, ' ■ ‘ 

Skill slimy and scaleless. It is beset with prickles in spots 
or patches. There is a patch in front oY each eye, reaching 
along the inner orbit, and likev^ise occupying the sp&ce between 
the eyes. Two lines of spines proceed, one from each ocular 
patch, to the tip of the snout, w-iere they join, in the form of 
the letter. V inverted. The cheeks, or lateral pouches, are 
covered with prickles, so as to bear some resemblance to 
whislters. ^ 

Behind the eyes, and on the back part of the head, there is 
a patch of prickle»s, in the shajSe of an equilateral triangle, with 
one of its sides backwards, and an an^le forward. 

On each wing, or, flap, is a patch of, catspa\v prickles, of the 
retractile quality, mentionec in the definition. From the 
moustaches, the skin of the flaps, along the edge, and fur a 
small distance beyond, is roughtened by a set of more minute 
prickles. 

Along each side of the back is a row of stilF and short 
spines, proceeding towards the tail-; and smaller ones near 
them, with a rather irregular distribution. On the tail they are 
much more numercuis, distinct, and strong; distinguishable in 
two main rows, or lines, with a smooth scaleless and sfiiiieless 
stripe betv^een ’them, reaching to the dorsals. The lower side 
of trie tail, and the whole belly, are quite smootli. There is a 
trifling roughness on a patch of each caudal appendage. 

Eyes half covered and elegantly curtained. Behind them 
’ open and*, ample orifices, or ears. Nostrils distinct, and con- 
nected with the mouth, through fissures, to the upper lip. 
Teeth, in both jaws, associated, compact, and’sharp-poinled. 

The lower or. belly side of this fish exhibits a bonding, or 
inflexion of the^margin^ all the way round trf the ventral fins, 
of such a kind that when, even after death, it lies upon its 
backj there is a rising, or rhn, like that of a cup or basin, 
capable of preventing the escape of water. 


. Article IX/ 

On Climate, considered with regard to Horticulture. By John 
Frederic .Daniell, Esq. FRS. Scc.f (Communicated by the 
Author.) 

The following obsjervations were committed to paper, and 
submitted to the consideration of the Horticultural Society, at 
the particular request of their Secretary. The author would 
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scarcely hav6 thought them novel or important enough for\uch 
a destination, but he defers to his judgment, and shdll at all 
events have had tho^pleasure of complying with his wishes. 

Horticulture differs from agriculture in one . very material 
respect. Tlie latter has for its object the fertilization of the soil 
by manures, and the different processes of cultivation, in the 
. manner best adapted to the peculiarities of any given climate : 
it f oncerus itself only with the growth and nourishment of such 
plants' as are indigenous, or, by along course of treatment, have, 
become inured to the vicissitudes of weather incidental to a^^par* 
ticular latitude: The former occupies a niucli wider field of 
research ; it not only seeks to be* conversant with the constitu- 
tion of soils, but as it aspires to the preservation and propagation 
of exotic vegetation, it ne^ssarily embraces the consideration 
of varieties of climate : ana it labours, by art, to assimilate the 
confined space of its operations to that constitution of atmosphere 
wliich is most congenial to its charge, or to protect them at 
different periods of their growth from sudden changes of weather 
which woulTi be detrimental to their health. Experience has 
anticipated theoretical knowledge in suggesting various arti- 
fices, by which these ends may be effected; a conngcted view 
of which has never, I believe, been attempted ; but may prove 
to be not without interest and utility* suggestions of expe- 

rience may probably enlarge the conclusions of Uieory, while it 
is not impossible that the improved state of the latter may be 
found to furnish scune assistance to the former. 

'file science of Horticulture, with regard to climate, will be 
best considered in two d^^visions : the first comprises the 
iiiethods of mitigating the extreme^, or exalting the energies, of 
the natural climate in the open air ; the second embraces the 
more difficult means of edmposing and maintaining a confinect 
atmosphere, whose properties may assimilate with those of the 
natural atmosphere in intertropical latitudes. I shall commence 
my observations with the former. ^ * 

The basis of the atmosphere has been* proved to be of the 
same chemical composition in all the regions of the globe. All 
the varieties of climate will therefore be found 10 depend upon 
the modifications impressed upon it by light, heat, and moisture, 
and oyer these, art has obtained, even da the open air,* a greater 
influe^nce than at first sight would appear to be possible. TBy 
judicious luanageinent, the climate of our gardens is rendered 
congenial to the luxurious productions of more favoured regions, 
and flowers and fruits from the confines of the tropics, flourish- 
ing in the open air, daily prove the triumphs of knowledge and 
industry. , 

For the complete understanding of the subject in all its bear- 
ings, and to enable us to derive all the practical advantages 
which such an uaderstandhis would certainly afford, it would 
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be necessary to have a full knowledge of the peculiarities of the 
climate 'of every region of the earth, a* knowledge which we are 
very far from yet possessing ; but to whicli^ rapid advances are 
daily making, But above all, it seems necessary that we should 
understand the atmospheric Vaiiatioirs of our own situation. 
These, though not constituting the greatest range with w hich we 
are acquainted, are great, and oftentimes sudden. The range 
of the thermometer in the shade i.s from 0 ^ to 90° of Fahrenheit's 
scale ; but under favourable circumstances- the heat of the sun's 
rays- 4 *eaches 136°, the changes of moisture extend from TOGO, 
or saturation, to *389 Now the great object of the Ilorticul* 
turist is to stretch, as it weref, his climate to the south, where 
these extremes of drought and cold never occur ; and not only 
to guard against the injurious effect|^ of the liltiinate severity of 
weather, but to ward off the sudden changes which are liable to 
recur in the different seasons of the year. To enable us to 
understand, the methods of effecting this end, it will be neces-r 
sary to consider the means by which these changes are brought 
about in the general course of nature. The priiicipal of these 
will be found to be, wind and mdiation. 

The amount of evaporation from the soil, and of exhalation 
from the foliage of the vegetable kingdom, depends upon two 
circumstances, the saturation of the air witli moisture, and the 
velocity of its Ifiotion. They are in inverse proportion to the 
former, and in direct proportion to the latter. 

When the air is dry, vapour ascends in. it with great rapidity 
from every surface capable of affording it, and the energy of this 
action is -greatly promoted by wind, which removes it from the 
exhaling body as fast as it is formed, and prevents that accumu- 
lation which would otherwise arrest the process. 

* Oyer the state of saturation, the Horticulturist has little or no 
control in the open air, but over its velocity he has some com- 
mand. He can break the force of the blast by artificial means, 
suchvas walls, palings, hedges, or other screens ; or he may find 
natural shelter in situations u^on the acclivities ofjhills. Exces- 
sive exhalation is very injurious to many of the processes of 

♦ 'J'he Detc-ipoint (a term wliich will often bcout in the course of this paper) is the 
degree of temperature at whidi the moisture of the atmosphere would begin to precipi- 
tate, and may readily he iuscertained at all seasons hy ’Ineaiis of tlic hygrometer. Tlic 
natulal' scale of the hygrometer is included between the points of perfect dryness and 
perfect moisture : the latter, of course, being that state of the atjnosphere at which the 
(f€V 3 ‘ptnnt coincides with the tempeisatttre of the air. Tlie intermediate degrees may be 
ascertained by dividing the elasticity of vapour at the temperature of the dew-point by 
,the elasticity at the tenipcjcaturc of the ^ the. (quotient will express the proportion of 
moistiip actually existing, to the quantity which would he required for saturation ; for, 
calling the. tern> of saturation 1-000, as the elasticity of vapour at the temperature of the 
air is to tho jrlaslacity of rapotor at the. temperature of tlie dew-point, so is the term of 
saturation^ to the actual degree of moisture. The necessary tables for facilitating this 
calculation^ more detail^ explanations than it is possible to comprise in a note, may 
be had, the hygrometer, at Mr. Newman’s in Lisle-street, or may be found in the 
author’s Mc^orolo^kal Jt^ssa^s, 
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vegetation, and no smalt proportion of what is commonly called 
blight may be attributed ‘to this cause. Evaporation increases 
in a prodigiously rapid ratio with the velocity of the wind, and 
any thing which retards the motion of the latter is very effica- 
cious in diminishing the amount of the former ; the same surface, 
which in a calm state of the ’air would exhale 100 parts of mois- 
ture, w’ould yield 1^25 in a moderate breeze, and 150 in a high 
wind. The dryness of the atmosphere in spring renders the 
effect most injurious to the tender shoots of this season of the 
year, and the easterly winds' especially are most to be 0 [.)posed 
in their course. The moisture of the air flowing from any point 
betw een NE and SE inclusive is Id that of the air from the other 
quarter of the compass, in the proportion of 814 to 907 upon an 
average of the whole year: and it is no uncommon thing in 
spring for the dew-point to be more than 20 degrees below the 
temperature of the atmosphere in the shade, and I have even 
seen the difference amount to 30 degrees. The effect of such a 
degree of dryness is parching in the extreme, and if accompanied 
with wind is destructive to the blossoms of tender plants. The 
use of high walls, especially upon the northern and eastern sides 
of a garden, in Checking this evil, cannot be doubtful, and in 
the case of tender fruit trees, such screens should not be too far 
apart. 

And here tliecny would suggest another precaution, which I 
believe has never yet been adopted, but which would be well 
worfhy of a trial. When trees are trained upon a wall wuth a 
southern aspect, they have the advantage of a greatly exalted 
temperature, but this terpperature in spring diflers from the 
warmth of a more advanced period of the year, -or of a more 
southern climate, in not being accompanied by an increase of 
moisture. In the extrenifely dry state of the atmosphere to 
which I am now? alluding, the enormous exhalation from the 
blossoms of tender fruit trees, which must thus be induced, 
cannot fail of being extremely detrimental ; the effect of Shad- 
ing the plants from the direct rays of the .sun should therefore 
be ascertained. The state of the wTeather to which 1 refer often 
occurs in April, May, and June, but seldom lasts many hours. 
Great mischief, however, may arise in a very small interval of 
time, •and the disadvantage of a partial loss of light cannot be 
put in comparison with the pi‘obaple effect which 1 have pointed 
out. * ' . 

During the time in which I kept a register of (he weather, I 
have seen in the'month of IVJ.ay the thefmoni.eter in the sun at 
lop, while the dew^-point was only S4°> the fetate of saturation 
of the air, upon a south wall> consequently only amounted to 
120, a state of dryness wfhicK is certainly not surpassed by an 
African Harmattan. The shelter of a mat on such occasions 
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would often ^Teveiit .the sudden injury which so frequently arises 
at this pieriod of the year, . 

Sortie of the present -Drsictipes of gardening aye founded upon 
experience of similar efrects, and it is well known that cuttings 
of plants sueoeed best ,in a border with a northern ^pect pro- 
'tected from die wind; or if otherwise situated, they require to 
be screened from the force of the ttoon-da^ sun. 11 these pre- 
cautions bo unattended to, they speedily droop and die. For 
the same reason, the autumn is selected for placing them in the 

S ound, as well as for transplanting trees ; the atmosphere at 
at seasorf being saturated with moisture is not found to 
exhaust the plant before it has'become rooted in' the soil. 

■ Over the absolute state of vapour in the air we arc wholly 
powerless, and by no system of watering ©ah’’ we affect the dew- 
point in the free atihosphero. This is determined ;n the upper 
regions; it is only. therefore hy these indirect methods, and by 
the selection of proper seasons, tha£ we can preserve the more 
tender shoots of the vegetable kingdom from the injurious 
effects of excessive exhalation. 

Kadiarion, the second cause which I have mentioned as pro- 
ducing a sudden.'and injurious influence upon the tender 
products of the gardei^ is ope that has been little understood, 
till of late year^, by the natural philosopher ; and even to this 
day has not been rendered f^imiliar to the practical gardener ; 
who, although he has been taught by Experience to guard 
against some of its effects, is totally unacquainted with • the 
theory of his practice. Dr. Wells, to whose admirable “ Essay 
upon De\v,” wfe are so much indebted for o.ur present knowledge 
upon thia important subject, thus candidly remarks upon this 
anticipation of science.^ “ I had often, m ‘the pride of half 
knowled^i smiled at the me^s frequently employed by gar- 
deners to protefct tender plants fcpm cold, as It appeared to me 
impossible that.© thin mat or any’ such flimsy substance could 
.prevfent them frotn attaining. J.he temperature of the atmosphere, 
by ■which alone f thought them liable td be injured. But when 
I had learned that bodies bh the surface of the earth become, 
during a still and serene iiight, colder thap the atmdsphere, by 
radiating their heat to the Imavens, I uei'Ceived immediately a 
just reason for the practice which I hac before deemed useless.” 

The power of emitting heatiid straight lines in ^very direction, 
independently of contact*, mdy bfe regarded as a property com- 
mon to air, matter, but differing in degree in different kinds of 
matter, ^•existing, with it, in. the same degrees, may be 
regarded ibie power of absorbing heat so epsitted from other 
bodies. , Polished metals, andflijie fibres of vegetables, may be 
considered, as pla^d 84 the ttvo extremities of £he scale upon 
which these .properties ia different substances may be measured. 
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If a body be so situated that it may receive just as much radiant 
heat as itself projects, its temperature remains the sai:^e ; if the 
surrounding bodies emit heat of greater intensity than the same 
body, its temperature rises, till the quantity which it receives 
exactly balances its expenditure, at which point it again becomes 
stationary ; and if the power of radiation be exerted under cir- 
cumstances which prevent a return, the temperature of the body 
declines. Thus, if a thermometer be placed in the focus of a 
concave metallic, mirjpor, and turned towards any clear portion 
of the sky, at any period of the day, it will fall many degrees 
below the temperature of another thermometer placed ftear it, 
out of the mirror ; the power of radiation, is exerted in both 
thermometers, biit to the first all return of radiant heat is cut oft', 
while the other receives as much froin the surrounding bodies 
as itself projects. This interchange amongst bodies takes place 
in transparent media a^ well as in vacuo ; but in the former case 
the effect is modified by the equalizing power of the mcdiimf. 

Any portion of the surface of the globe which is fully turned 
towards the sun receives more radiant heat than it projects, and 
becomes heated j but when, by the revolution of the axis this 
portion is turned from the Source of heat, the radiation into 
space still continues, and being uncompensated, the temperature 
declines. In consequence* of the different degrees in which 
different boclies^possess this power of radiatloej, two contiguous 
portions of the system of the earth will become of dilferenl 
temperatures, and if on a clear night we place a thermometer 
upon a grass-plat, and another upon a gravel walk or the bare 
soil, we shall find the temperature of the former many degrees 
below that of the lattei* The fibrous texture of the grass is 
favourable to the emission of the heat, but the dense surfaces 
of the gravel seem to regain and fix it. But this unequal efteci 
will only be j)e»ceived when the atmosphere is unclouded, and 
u free passage is open into space ; for even a light mist wull 
arrest the radiant matter in its course, and return as much to the 
radiating body as it emits. The intervention of more substantial 
obstacles will of course equally prevent the > result, and the 
balance of temperature will not be disturbed in any substct^nce 
which is not placed in the clear aspect of the sky. A portion of 
a grass-plat under the protection of a tree or hedge, will gene- 
rally be found , on a clear night, to be eight or * ten dggrcies 
wcwmer than surrounding unsheltered parts, and it is well kaowu 
to gardeners that less dew and frost are to be found iu such 
situations than iii those which are wholly exposed. 

There are many-independent circumsUtices which modify the 
effects of this action, such as the state of the radiating body, its 
power of conducting heat,' &C. If, for instance, the body be in 
a liquid or aeriform statg, although the process may go on freely, 
as in water, the cold produced % it will not accumulate upon 
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the surface, but will be dispensed by knqwn laws throughout the 
mass ; and if a solid body Se a good radiator but a bad conduc- 
tor of heat, the frigorific effect will be wndensed upon the face 
which is exposed. So, upon the surface'of the- earth absolute 
stillness of the atmosphere is necessary for the accumulation of 
cold upon the radidling body ; for if the air be in motion, it dis- 
perses and equalizes the edect, with a tapidity proportioned to 
its velocity. ■ ■ ' . • 

It is upon these principles that Dr. Wells»has satisfafetoriiy 
explained all the phenomena connected with dew or hoar frost. 
■Tht^eposition of moisture is owing to the cold produced in 
bodies by radiation, which condenses the atmospheric vapour 
■upon their surfaces. It takes place upon vegetables, but not 
upon the naked soil. The fibres of . short grass are particularly 
■favourable. to its formation.. It is.notproduced either in cloudy 
or in windy wfeather, or in situations which are not perfectly 
open to. the sky. It is .never formed upon the good conducting 
surfaces of metals, btit is rapidly deposited -upon the badly con- 
ducting surfaces of filamentous bodies, such as cotton, wool. See. 

In remarking that dew is? never formed upon metals, it is ne- 
cessary to distinguish a seconda^ effect which often causes a 
deposition of moisture upon every kind- of surface indiscrimi- 
nately. The cold which is produced upon the surface of the 
radiating body h* communicated by slow degree&to the surround- 
ing atmosphere, and if the effect be great and of sufficient conti- 
nuance, moisture is hot only deposited upon the solid body, -but 
is precipitated in the air itself; from which it slowly subsides, 
^ and settles upon every thing within its range. 

The formation of .dew is one of the circumstances which 
modify and cheOk the refrigerating effect of -radiation ; for as 
the vapour is condensed, it gives out the latent heat with which 
it was combined in ite elastic form, and thus, nc-doubt, prevents 
an excess of depression which might in. many cases prove inju- 
rious to vegetation. A compensating arrangement is thus esta- 
blished, wmeir, while it produces all the advantages of this gentle 
effusion of muisture> guards against the injdrions concentration 
oftthe cause by which it is produced. 

■The effects of radiation come under the consideration of the 
Horticulturist in two points of view : • the first regards, the 
primary influence upon : vegetables, exposed to it; the second 
the modifications produced by ft upon the atmosphere of p-arti- 
cular situations. To vegetables growing in the climates for 
which they were originally ^designed by nature, there can be no 
doubt that the action of radiation is particulaHy beneficial, from 
the deposition of moisture whi^h it det^ftnines upon their foliage ; 
but to tender plants arUdcially trained to resist the rigours of an 
.Vunnalural situation, this. esLt«jt>degree j(f cold may prove highly 
prejudicial. It also Appears pil^able ^om observation, that the 
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intensity of this actiqn increase's with the distance from the 
equator to the noles ; as the lowest depression of the thermome- 
ter which has oeen registered between the tropics, from this 
cause, is 12°, whereas in the latitude of London, ' it not unfre- 
quently amounts to 1 7°. But however this may be, it is certain 
that vegetationi in this country is liable to be affected at night 
from the influence' of radiation by a temperature below the 
freezing point of water, tert months in the year ; and even in the 
two months, July and August, which are the only exceptions, a 
thermometer covered with wool will sometimes fall to 35°iJ It is, 
however, only low vegetation upon the ground which is closed 
to the full rigour of this effect. In siich a situation the air 
which is cooled by the process, lies upon the surface of the 
plants, and from its weight cannot make its escape; but from 
the foliage of a tree or shrub, it glides ‘off and settles upon the 
ground. • * 

Any thing which obstructs the free aspect of the sky arrests 
in proportion the progress of this refrigeration, and the slightest 
covering of cloth qr matting '^annihilates it altogetlier. Trees 
trained uponai wall or paling, or plants sown under theirprotec- 
tion, are at once cut off from a' large portion of this evil ; and 
are still further protected, if within a moderate distance of 
another opposing screen. The most perfect combination for 
the growth of exotic fruits in the open air wouM'be a number of 
parallel walls within a short distance' of one another, facing 
the south-east quarter of the heavens ; the spaces between each 
should be gravelled, except a narrow border on each side, which 
should be kept free from weeds and other short vegetables. On 
the southern sides of thhse walls, peaches, nectarines, figs, &.c. 
might be trained to advantage, and on their northern sides 
many hardier kinds of fruit would be very advantageously 
situated. Tender exotic trees would thus derive all the benefit 
of the early morning sun, which would at the earliest moment 
dissipate the greatest accuhiulation of cold which immediately 
jirecedes its rise, and the injurious influence of nocturnal 
radiation would be almost entirely prevented. Upon trees so 
trained, the absolute perpendicular impression could have little 
effect, and this little might even be prevented by a moderate 
coping. • , , 

Mats or canvass, upon rollers to draw down occasionally in 
front of the trees, at the distance of a foot or two from their 
foliage, would, I have no doubt, be a great advantage in certain 
dry states of the atmosphere before alluded to, and in the case 
of walls which are not opptAsed to^othcTS, would be a good 
substitute for the protection of the latter. , ' 

Experience has taught gardeners the advantages of warding 
oft' the efi'ects of frost trom tender vegetables, by loose straw or 
other litter, but the, system of matting does not appear to be 
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pairrlftd. to that extent which' its simplipity and efficacy would 
suggest. I, Neither does the manner of -fixing the screen exhibit 
9. proper accjuaintance with the principle upon which it is 
resorted to : jt is generally bound tight mund thp tree which it 
is required to protect, or nalled*io close pontact with its foliage. 

Now it should be borne in mind that the radiation is only 
tranferreid from the tree to the mat, and the cold of the latter 
will be conducted to the former in every point where it touches. 
Contact shobld therefore be prevented by hoops or other means 
'M'Oi^y applied, and the stratum of air which is enclosed will, 
by . Its low conducting power, effectually secure the plant. 
With their foRage thus protected, and their roots well covered 
with Utter, many evergreens might doubtless be brought to sur- 
iVivB the rigour of our winters, which are now confined to the 
Stunted growth of the green house and conservatory. 

The secondary effect which radiation has upon the climate of 
particular situations, is a point which is less frequently consi- 
dered than the primary one which we have been investigating, 
but which requires perhaps still more attention. The utmost 
concentration of cold can only take place in a, perfectly still 
atmosphere : a very slight motion of the air is sufficient to 
disperse it. A low mist is often formed in meadows in particu- 
lar situaticns, which is the consequence of the slow extension 
of this cold air, as -before described ; Hie agitation of 

merely walking through -this condensation is frequently suftrcient 
to disperse and melt it.. A valley surrouiided by low hills- is 
more liable to .the effects of radiation than the-tops and sides of 
the, hills themseljVes ; and it is a well known fact that dew ami 
hoar frost are always more abundant fti the' former than in tlie 
latter situations. It is not meant to include iii-this observation 
places surrounded by lofty and precipitous hills which, obstruct 
the aspect of the sky, for in such the contrary effect would be 
produced. Gentle slopes which break the undulations of the 
air without naturally .circumscribing the heavens, are most 
efficient in promoting this aotinn, and it is worthy of remark 
and coajsideration, that by walls and, other fences, we may arti- 
. ficially combine circumstances which may produce the same 
injurious effect. , ■ 

But the influence of hills upon the niglrtly temperature of the 
valleys which they surround is not confided to this insulation ; 
radiation goes on upon their declivities, and the air which i.s 
.condensed by the cold rolls down and lodges at their feet. 

Thehr sides are thus protected from , the chill,, and a double 
portion- fills upon, many are apt to consider, the more 

sheltered situation. Experience aimly confirms these theore- 
tical considerations. It is a very qlc remark, that the injurious 
effects of cold occur chiefly in hollow olaces, and that frosts 
are less severe,. upoi^; hills in neigSbouring plains. It is 
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consistent with my own observations that .tjie of the vine, 

the walnut-tree, aii4 the succulent shoots of dahlias *and pota- 
toes, are often destroyed by frost in sheltered vallejrs, on nights 
when they are perfectly untouched' upon the surrounding emi- 
nences ; atid I have seen a difiference of 30 degrees on the same 
night between two thermometers placed in the two situations, 
in favour of the latter. ^ 

The advantages of placing a garden upon a*ge»tle slope must 
be hence very apparent: a running stream at its foot ’ivould 
secure the further benefit of ji contiguous suiface, not ^|^le to 
refrigeration, and would prevent any injurious stagnationbf the 
air. Few situations are likely to fuihil all the conditions which 
theory would suggest for the most perfect mitigation of the 
climate in the open air ; but the preceding remarks may not be 
without their use in pointing dUit localities,, which, with this view, 
^lre most to be avoided. * ‘ ^ 

Little is in the power of the Horticulturist to effect in the w^ay 
of exalting the powers of the climate In thje open air \ except 
by choice of situation with regard to the sun and the concentra- 
tion of its ravs upon walls and other screens. The natural 
reverberation from these and the subjacent soil, is however very 
effective, and few of the productions of, the tropical regions are 
exposed to a greater heat than a well trained tree xipon a wall in 
summer. Indeed it would appear from exp^Hftncnt, that the 
power of radiation from the sun, like that of radiation from the 
edrth, increa^sfes with the distance from the equator, and there is 
a greater difference between a thermometer placed in the shade, 
iind another in the solar rays in this country, them in Sierra 
Leone, or Jamaica. The observations of the IJrcsident of 
tJiis Society upon the growth of pine-apples is in exact accord- 
ance with this idea, for he has remarked that this speciefv of 
plant, though ’extremely patieut of a high temperature, is not by 
any means so patient of the . action of very continued bright 
light as many other plants, and much less so than the fig and 
orange tree ; and he is inclmell to think that on this account 
tliey may be found to ripep their fruit better in the spring than 
in the middle of the summer.^ This energy of the sun is at 
times so great that it often becomes necessary to shade delicate 
flowers from its influence,' and I have already poinjfcqji out a case 
in which it Avould be desirable to try the same precauttoii with 
the early blossom of certain fruit tree®. The greatest power is 
put forth in this country in June, while the greatest temperature 
of the air does not ‘take place till July, Tlie temperature of 
summer may thus be anticipated a ihonth, rin well secured 
situations. 

The greatest disadvantage to which Horticulture is subject in 
^ Tol. iri p*ge 548. 
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thi^ climate, is the uncertainty of clear weather ; a circumstance 
whlpb art ha^, of course, no means to control; no artificial 
warmth is capable of supplying the deficient when it occurs, 
and without the tolar beams fruits lose 'the*ir flavour and flowers 
the brightness of their tints. It has been attempted "to commu- 
nicate warmth to walls by means of fire and flues, but without 
the assistance of glass np great success has attended the trial. 

It is Well krtcwn that solar heat is ^absorbed by difterent 
substances with various degrees of facility dependant upon their 
coloms, and that black is the most efficacious in this respect. 
lt,h^ therefore been proposed to paint garden walls of this 
colour ; bujt no great benefit is likely to arise from this sugges- 
tion. It is probable that in the spring, when the trees are devoid 
of foliage, t'ie> wood may thue be forced to throw out its blossom 
somewhat earlier than it otherwise would ; but this would be 
rather a disadvantage, as the flower would become, exposed to 
the vicissitudes of an early springs, tit is more desirable to 
check than to force this delicate and important process of vege- 
tation, as much i^yury may arise from its premature develope- 
ment. When the tree has put forth its foliage, the colour of its 
protecting support can have no influence in any way : the leaves 
cover the surface and absorb the rays by their own inherent 
powers. The only known advantage which can be taken of this 
peculiar poWer hiMark substances, Is in the case^of covering up 
H’uits, to preserve them from the ravages of flies ; grapes whica. 
are enclosed in bags of black crape ripen better than those in 
white ; but I believe that it is admitted that neither do so well 
as those which are freely exposed.^ 

I come now to the consideration of a confined atmosphere, 
tha management of which being entirely dependent upon art, 
requires in the Horticulturist a more extendedT acquaintance 
with the laws of nature, with regard to climate, and greater skill 
and. experience in the application of his means. The plants 
which require .this ^ protection 'tire in the most artificial state 
which it IS possible to. conceive ; for not only .are their stems 
and foliage subiect to the vicissitudes of the air in which they 
are immersed/ out in most cases their roots also. The soil in 
which they; axe set to vegetate is generally contained in porous 
pots of earthen ware, to the interior surface of which the tender 
fibres quickly penetrate and spread in every direction ; they are 
thus e'xposed to every change of temperature and humidity, and 
are'liab*iB to great chills from any sudden increase of evaporation. 
Tfiis part ofuie subject naturally divides itself into two branches. 
The first regards theT treatiuent , of such Exotics as are wholly 
\lependent upon the artificial atmosphere of' hot-houses : the 
secdnd refeiB to fee management of t!iose hardier plants which 
only require to be preserved m gregn-hous^ part of the year> 
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but during the summer months, are exposed. to the changes of 
the open air. I shall offer a few remarks first on the atmosphere 
of a hot-house. . , v • : ' 

The principal corlsiderationa which generally ‘ guide the 
management of gardeners in thik delicate department hre those 
of temperature ; but there are others regarding moisture which 
are, I conceive, of at least equal importance. The inhabitants 
of the hot-house are all natives, of the torrid tone, and the fcli- 
mate of this region is not only distinguished by an' unvarying 
high degree of heat, but also by a very vaporous atmo^here. 
Captain Sabine, in his meteorological researches betwew the 
tropics, rarely found, at the hottest period of the day, so great a 
dift’erence as ten degrees between the temperature of the air and 
the dew-point; making the degree of saturation about 780, but 
most frequently 5" or 850® ; and the mean saturation of the air 
could not have exceeded 910. Now I believe that if the hygr®- , 
meter were consulted, it would be no uncommon thing to fi:ad in 
hot-houses, as at present managed, a difference of 20®. between 
the point of condensation and the air,, or a degree of moisture 
falling short of 500. The danger of over-watering most of the 
plants, especially at particular periods of their growth, is in 
general very justly appreciated ; and in consequence the earth 
at their roots is kept in a state comparatively dry; the only 
supply of moisture being commonly derived fidtlTthe pots, and 
the exhalations of the leaves is not enough to saturate the air, 
and the consequence is a prodigious power of evaporation. This 
is injurious to the plants in two ways: in the first place, if-the 
pots be at all moist, and not protected by tan or other litter, it 
produces a considerable 'degree of cold upon their surface, and 
communicates a chill to the tender fibres with which they are 
lined. The danger of such a chill is carefully guarded against' 
in the case of Catering, for it is one . of the commonest precau- 
tions not to use any-.vv’Uter of a temperature at all inferior to that 
of the hot air of-the house ; inattention to this point is, quickly^ 
followed by diastrous conseque'nces. The danger is quite as 
great from a moist flower pot placed in a very dry atmosphere. < 
The custom of lowering the temperature of fluids in hot^ 
climates, by placing them in coolers of wet porous earthen ware, 
is well known, and the comtpon garden. pot is as good a cooler 
for this purpose as can he. made. Under the common citcum- 
stduces of the atmosphere of a hpt-honse,. a depression of 
temperature amounting to 15 'or 2(> degrees, ^may easily be pro- 
duced upon such ah evaporating surface. But the greatest 
mischief will arise from the increased exhalations of the piantu 
so circumstanced, and the consequent exhaustion of the powers 
of vegetation. Tim flowers* of the torrid zone are many of them 
of a very succuletit nature, largely supplied with cuticular pores, 
end their tender ;buds a're unprovided with those integuments 



15© ‘ Mr, t)aHieU on Climate. 

ani} by which ‘nature guards her first 

etUOTyo productions in more uncertain climates/ Comparatively 
speaking they shpot naked into the world;^ and are suited only 
to that enchanting mildness of the atmosphere, for which the 
whole system of their organization is adapted. In the tropical 
, climates the sap never ceases to flow, and sudden checks or 
adcelefatiohs of its progress are. as injurious to its healthy func- 
tions as they are necessary id the plants of more variable 
climated to tne formation of thos^r hybemacula which are pro- 
preservation of the shoots in the winter season. 
Sotne idea may be formed of the prodigiously increased drain 
upon the funfciions of a plant arising from an increase of dryness 
ih the air from the following consideration. If we suppose the 
amount of its perspiration, in a given time, to bb 57 grains, the 
temperature of the air being 76^, and the dew-point 70, or the 
saturation of the air being 849, the amount would be increased 
to 120 grains in the sanie time if the dew-point were to remain 
stationary, and the temperature w^re to rise to 80^ ; or in other 
Words, if the saldratioh of the air were to fall to 726. 

Besides this power of transpiration, the leaves of vegetables 
exercise also art absorbent function, which must be no less dis- 
arranged. by any deficiency oF moisture." Some plants derive 
the greatest porrioii' of their nutriment from the vaporous atmo- 
^bere> and all^are more or less dependent upon thre same source. 
Th^^ Nepenikes distillatoria lays up a store of water in the cup 
forflied at the end of its leaves, which is probably secreted from 
the air, and applied to the exigencies of the plant when exposed 
t6drdught,*and the quantity, which is known to vary in the hot- 
house, IS no doubt connected with the state of moisture of the 
atmosphere. “ ' 

These considerations must be sufficient, 1 imagine,- to place 
ifl a strong light the necessity of a strict attention to the atmo- 
sphere ; of tapour in qur artificial climates, and to enforce as 
a^Sdlute ah imitation; as possibig of the example of nature. The 
xpeahs qf effecting tins is the next object of Out inquiry. 

^ Tropical plants require to be watered at the root with great 
ciution;: and it is impossible that a sufficient supply of vapour 
call be kept up from this source alone. There can however be 
no difficulty in keeping the 'floor Of the house and the flues 
coniinbany wet, and dn afrnospliere of great elasticity may thus 
be >maihtained hi a way perfectly analogous to the natural 
process. Where sfeatfi IS emplpyed as the means of comntuni- 
chtihg'lieat> an occasional injection of it into the air may also 
be had recourse to V but this method would require much atten- 
tion oh the part of the supeririteadant, whefeas the first cannot 
easily be^ Carried to excess, f : 

It is truO that daUip air or floatmg moisture of long contipu- 
aiicowould alsobe detrimeuMl to the of the plants, for it 
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is absolutely necessary.that the process of transpiration should 
proceed ; but there is nO danger that the high teinp^rature of 
the hot-house should ever attain tho point of saturation by 
spontaneous evaporation.. The teu^erature of the external air 
will always^ keep down the force of the vapour; for as in the 
natural atmosphere the dew-point at the surface of the etuth is 
regulated by the cold of the upper regions, so iu' a house the 
point of deposition is governed by the temperature qf the glass 
with which it is ki contact. In a well ventilated hot-house, by 
watering the floor in summer, we may bring the dOww^noiftt 
Avithin four or five, degrees of the temperature of the ain aim the 
glass will be perfectly free from tooisture ; by closing the venti- 
lators we shall probably raise the heat 10 or 15 degrees, but 
the degree of saturation will remain nearly the Same, and a 
copious dew will quickly form, upon the glass, and will shortly 
run down in streams. A process of distillation is thus esta- 
blished, which prevents the vapour.from attaining the full elasti- 
city of the temperature. 

This action is beneficial within certain limits, and at particular 
seasons of the year, .but when the external air is very cold, or 
radiation proceeds very rapidly, it may become excessive and 
]>rejudicial. It is a well known fact, but one Avhich I believe 
has never yet been properly explained, that bY_attemptiog to- 
keep up in a hot-house the same degree of 'neat af night as 
duiing the. day, the plants become scorched; from what has 
beCn premised it will be evident that this is owing to the low 
temperature of the glass, and the consequent lo,w dew-point in 
the Itousc, which oqcasions a degree of dryness which quickly 
exhausts the juices. .. ' 

Much of this evil might be prevented by such simple and 
cheap means as an external covering of mats or canvas^. • 

'fhe heat of £lie glass of a hOt-house at night caiinot exceed, 
the mean of the external and internal air, and taking these at 
8U° and 40®, 20 degrees of dryness are kept uo in the interior, ’ 
or a degree of saturation not exceeding, 628. this in a clear 

night we may add at.least 6® for the- eftects of .fadiation, to 
Avhich the glass is particularly exposed, which would reduce the 
saturation to 434°, and this is a degree of drought which must 
be nearly destructive.’ It will be allowed that the case which I 
have selected is by no means extreme/ and it is one- which is 
liable to occur even in the summer months. . Now by an exter- 
nal covering of mats, &,c. *the effects of. radiation would be at 
once annihilated, and a thin stratum of* air would be kept in. 
contact with the glass which wotdd become warmed, and con- 
sequently tend to prevent the dissipation -of the heat.' But no 
means would of course l?e s’o effective as double glass including 
a stratum, of airi Indeed suck a, precaution* in winter seems 
almost essential to any* Of peffwtion in this bmneh 
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of Horticulture* When it is considered, that a temperature at 
ii^hi of £0® is no veiy unfirequent occurrence* in this country, 
the saturation of the air may upon such occasions fall to 120^, 
and such an evil can only at -present' he ^guarded against by 
, diminishing the interior heat in proportion ; T>ut whether we run 
upon Scylla dr Charybdis is no very desirable choice: 

By matteqally lowering the temperature we communicate a 
checK .which is totally inconsistent with the welfare of tropical 
vegetation. The chill which is instantaneously comuiunicated 
^ fall of rain and snow, and the consequent eva- 
porate^ from its surface, must also precipitate the internal 
,vapour, and dry the included air- to a very considerable amount, 
and, the effect should be closely watched. I do not conceive 
tbat^the diminution of light" which would be occasioned by the 
double panes would be sufSbient to occasion any serious objec- 
tion to the plan. The difference would not probably amount to 
as much as that between hot*houses with wooden raftjgrs and 
lights, and those constructed with curvilinear iron bars, two of, 
which havb been erected in the Garden of the Horticultural 
Society. If mighf also possibly occasion a greater expansion 
of the foliage f for it is known that in houses Vrith a northern 
‘aspeCti the leaves grow to a larger size than in houses which 
front the south, jfature thus m&os an effort to counteract the 
deficiency of ligiitt by increasing the surface upon which it is 
destined to act. 

The present method of ventilating hot-houses is also objec- 
tiqhable, upon the same principles which I have been endeavour- 
ing. to explain. ^ A communication is at once opened with the 
e^^ternal air, while the hot and vaporoUs atmosphere is allow^ed 
toesewe at thereof; the consequence is, that -the dry external 
airbrushes in ‘with considerable velocity, and becoming heated 
in its course rapidly abstracts the moisture from the pots and 
foliage. ’ This is the /more dangerous, in as much as it acts with 
u rapidity proportibned in a very high degree to its motion. I 
wop-d suggest it as a ihatter of basy experiment whether great 
benefit flight not arise from warming the ^ir to a certain extent, 
and making it traverse a wet surface oefoire it is ^owed to enter 
' the house. 

There is one practice universally adopted by gardeners, which 
is confirmatory of thescik theoretical speculations, namely, that 
of planting tend^** cuttmga of plants In a hot bed^ and covering 
thefd vwth a double glass^ riwqpertence ha^ them that 

many kinds will not s,u^ under rniy other treatment. The 
end 6f this is "obvfeusly l^^ j^^ atmosjphere; 

' and it affords case tp that nf Br. Wells of the antici- 

'■ 'patioh of practice. 

- The effect" :6f keeping the floor of thp hot-hou^a continually 
/wet has been already tyied/at the at my 
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sng:gestion, and it has been found that the plants have grown 
with unprecedented vigour : indeed their luxuriance must strike 
the most superficial observer* 

To the human feeling^ the impression of an atmosphere so 
saturated \^ith moisture is very different from one heated td the 
same degree without this precaution ; and any one coming put 
of a house heated in the common way, into one well charged 
with vapour, cannot fail to be struck with the difference. Those 
who are used to *1101 climates have declared that the feel and 
smell of the latter exactly assimilate to- those, of the troj^ical 
regions. 

But there is a danger attending the very success of tliis expe- 
riment which cannot be too carefully guarded against. The 
trial lias been ma-de in the summer months, when the tempera- 
ture of the external air has not been lo\v, nor the change from 
day to night very great. In proportion to the luxuriance of the 
vegetation will be the danger of any sudden check, and it is 
much to be feared, that unfess proper precautions are adopted, 
the cold, long nights of winter may prodjuce irreparable 
mischief. 

I am aware that a great objection attaches to my plan of the 
double glass, bii account of the expense, but 1 think that this 
may appear greater at first sight than it may aftejrjj^ards be found 
to be in practice. It is however, at all events, I submit, a point 
worthy of the Horticu4ural Society to determine, and if the 
suggestion should be found to be effective, the lights of many 
frames which are not commonly in use in winter might, without 
much trouble, be fitted tp slide over the hot-houses during the * 
severe season : and in the spring, when they are \yanted for 
other purposes, their places might be supplied at night by mats 
or canvass. * ^ 

Thd principles which I have been endeavouring to illustrate 
should be doubtless extended to the pinery and the melon 
frame, in the latter of which a saturated atmosphere might be 
maintained by shallow pans of water. ‘ An increase in the sixe 
of the fruit might be anticipated from this treatment, without 
that loss of flavour which would attend the communication of 
water to the roots of the plants. 

I l>ave but few additional observations to offer upoii the artifi- 
cial climate of a green-house. The remarks which have iSeen 
made upon the atmosphere of the hot-house are applicable to it ; 
though not to the same extent. The plants which are subject 
to this culture seldom require an artificial temperature greater 
than 45® or 60®, and fevv of them* w^ould receive injury from a 
temperature so low as 35®. When in the house they are effec- 
tually sheltered from the effects of direct radiation, which can- 
uot take place through glass ; but the glass itself radiates very 
freely, and thus coinmimieCltes »a qhill to the air, which might 
New SerieSf \ 01 j, x\. 
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efFectually be prevented by rolling mats. With this precaution, 
fire would be but rarely wanted in a goo*d situatipn, to coaumnii- 
cate warmth. But in this damp climate it may be required to 
dissipate moisture. The state of the airilhould be as carefully 
watched with this view as where' a high temnerature necessary, 
to guard against the contrary extreme. Free transpiration, as 
I have be^or^; remarked, - is necessary to tlie healthy progress of 
vegetation, and when any inouldihess 5r damp appears upon th6 
plants, the temperature of the air should be moderately raised, 
uncib^free ventilation , allowed.; When the pots in the proper 
season are moved into the open air, it would contribute greatly 
to their health to pjsbsetve th^m from the effects of too great 
evaporation, to imbed them well in moss or litter : as a substi- 
tute for this precaution, the! plants are genefally exposed to a 
iiortliern or eastern aspect where the innueuce of the sun but 
rarely reaches them, but which would bp very beneficial if their 
roots were properly protected. The advantage of such a protect 
tion may be seen when the poi^ are plunged into the , soil, a 
method which communicates the greatest luxuriance to the 
plants, but unfits, them. to resume their winter stations. 

When a green-house is made use of^as it' often is, after the 
removal of the pots, to force the vine, the saiiie precautions 
should be atjggded to as4n the management* of the hot-house, 
and the elasticity of the valour should be maintained by wetting 
the floor ; but after a certain period a great degree of dryness 
should b© allowed to prevail, to enable the tree to ripen its wood, 
and form the winter protection for its buds. In ^ this its treat- 
* meiit differs from that of the tropica| plants, which require no. 
such change, and to which, on the contrary, it would.be highly 
detrimentJU. The same observation applies ’to forcing houses 
l(Sr peaclies, and other similar kinds "tsf trees. As soon as the 
fruit ii all matured they should be freely exposed to tlmcHauges 
of the w'eather. ' , 

Upon an attentive consider*^tiQn and review of the subject, it 
appears to me certain tfeat a rrequent consultation of the indica- 
tions of the hygrometer is quite as necessary to the Horticultu- 
rist as of those of the thermometer, and it is not unworthy of the 
consideration of the 4Iorticultural Society, whether correct 
registers of ibe ^tate of the climate, both in their houses and 
out of doors, and a connected seri^ of experiments upon the 
modifications of which ii is susceptible, might not contribute 
" Bomething tathe perfectibn of that art, which they are making 
, such honourable exertions to perfect and conimunicate. 

To me it will be ft source of great satisfaction if any observa- 
tions which T have made, or may make, upon the subject of 
climate, should prove itb be at ^11 instrumental in forwarding 
their important views. 



183&.3 'On the Means of detecting Lijhia in Minerals, ]l^^ 

* ' ' ' 

Article X. _ 

On the Means of detectin’^ Litkia in Minerah by the JShtppipe.^ 
By Edwai^ Turner, M D. FIlSBi Lecturer pu Chemistry, 
and Fellow of the Royal College of Phys^icians, Edinburgh,/ 
(Read before th^ Royal Society of Edinburgh, Dec. 5, 

At the conclusion of a paper on pcrica, published in the last, 
number of the Edinburgh Journal of J have made 

some observations on the colour communicated to the flamcv of 
a candle by the three alkalies, potash, soda, andlithia, by means 
of vrhich they might be readily distinguished from each other. 
It seemed probably, from some facts there stated, that a body 
must be fluids in order to communicate its characteristic colour 
to flame ; and this idea became more plausible from, the consi- 
deration, that the lilhion-micas fuse readily, and then tinge the 
flame red, while some other minerals which do npt produce that 
effect, though they ootitain litjltia in considerable quantity, .are 
very difficult ef fusion. Hence it occurred to me, that the last 
description of minerals rniglit also be made to redden flame, 
could we by any means increase their fusibility ; and.the follow- 
ing observation Is in support of this notion. « ' 

A minute particle of spodumehe, previously <:^^uced to fine 
])owder, and made into a paste tvith water, was exposed to the 
flame of the blowpipe. FOr a time the mineral did not fuse, nor^ 
was a trace of redness visible ; but by urging the heat, fusion did 
at length occur, -and at that instant the flame was tinged of a 
red colour, though in a slight degree. On mixing the sam^ mi- 
neral with fluor spar, its fusibility was considerably increased, 
iind it gavejpa more distinct red hue to the flame. 

i5ut"though the liquid form is favourable to the communica- 
tion of colour to flame, it is not always an essential condition/ 
Thus the carbonate of copper tinges the flame of a candle green 
without fusing; and if the carbonate,’' of strontia be strongly 
heated before tlie blowpipe, it phosphoresces remarkably,* and 
yielcTs a red cOlour to the flume, though the assay remains 
perfectly solid. Nor does a body cause its peculiar colour to 
appear Uoin the mere circumstance of becovaing fluui. Spodu- 
inenej for example, can be made to fuse by the addition of^the 
carbonate of soda or potash, but no redness occurs. Fusion is 
rendered still more perfect by the action of boracic acid, or the 
phosphate of soda and ammonia, but without a trace of redness 
being visible. > , * \ 

These facts prove thdt a cerjfcain chemical condition of a body 
is necessary, in order that it should produce its effect on flame, 
and that this circumstance has a greater influence than form. 

* Rdinbutglt Jonrna! ^ 

V o * 
r K ^ >j 
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From the action of floor spar on spodumene, I was desirous 
of trying the effect of free fluoric acid on that mineral. It was 
accoidingly mixed with some of the bifluate of potash, and a 
little of the mixture, made intn a paste with a drop of water, 
was exposed by means of platinum wdre to the flame of the 
blowpipe. It fused very easily, and emitted a brilliant red 
flame, far more distinct than that occasioned by the fluato of 
lime. To vary the experiment still further, a mixture was made, 
composed of fluate of lime, and bisulphate of potash in atomic 
proportion ; that is, one of the former to about four and a half 
of tile latter. When this flux was mixed with an equal quantity 
of spodumenc, the efl'ect was, 'if any thing, still greater than in 
the previous instance. Both these fluxes appear to act by giv^ 
ing out fluoric acid at a high temperature, w^hich destroys the 
composition of the mineral by combining with the silica, and 
setting the lithia free. The latter flux is more eff ectual than the 
former, because it requires a stronger heat before yielding 
fluoric acid, and hence the disengagement takes place under the 
most favourable circumstances. It should therefore be preferred 
in practice. 

In performing these experiments, it is important to keep in 
view the action of the flux itself on flame. Those that have? been 
just recommended communicate a faint lilac colour, owing to 
the presence ^T^potash, which cannot be mistaken for the action 
of lithia by any one who compares both effects together, as I 
'shall immediately demonstrate to the Society. But in case* any 
doubt should arise, it is easy U) avoid the difficulty by employing 
a flux that contains no potash. Such a pne may be made by 
mixing one part of the fluate* of lime with one and a half of the 
sulphate of ammonia. This mixture acts on'spodunjcne in the 
some way as the preceding, and doub<Jess from the same cause. 
it communicates a pale bluish-green colour to*’the flame at the 
first moment, and before fusion occurs — a property possessed 
by se’veral of the salts of ainipionia ; but there is no appearance 
that can be mistaken for the red colour of lithia. 

When petalite is heated alone before the blowpipe, it yields 
BO trace of redness ; but if subjected to the process just recom- 
mended, it affords abundant evidence of the presence of lithia. 
Indeed, from the great affinity of fluoric acid for silicivit is 
obvfbus that no siliceous mineral can withstand its action ; and 
there can be almost as little doubt that the presence of Ifthia 
may be detected in any such compound by the process which ivS 
so successful with spodumpne and petalite. 

The advantage of possessing an easy and expeditious method 
of ascertaining the presence of lithia in mineral bodies is two- 
fold. In the iirst place, the mineralogist and chemist possesses 
a test for spodumene and petalite, from the want of which other 
minerals have sometimes been mjstakgn for them, and the error 
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only discovered at the* close of a tedious chemical process. 
Secondly, we obtain a method of ascertaining the presence or 
absence of lithia in other minerals. I have examined a consi- 
derable number of substances with this view, but have not 
hitherto beerx successful. 

As several of the salts of strontia and lime possess the 
property of communicating a red colour to flame, it is natural 
to, inquire, whether the presence of those earths in a mineral 
might not give ri^e to fallacy ; and I have ^accordingly studied 
the subject with care. Though there is little danger of mist^Lk- 
ing a native carbonate or sulphate of strontia for a siliceous 
mineral containing lithia, it may 'not be superfluous to mention 
the characters tliev exhibit before the blowpipe. When a par- 
ticle of strontianite, powdered and made into a paste as usual, 
is exposed on platinum wire to the blowpipe flame, it communi- 
cates a yellowish colour to it. By continuing the blast for a 
little time, phosphorescence commences, and soon afterwards a 
red colour makes.its appearance. This latter eflbct depends on 
Ihe expulsion of carbonic acid; for no redness is visible till the 
phosphorescence sets in, and then the assay gives a strong 
brown slain to moistened turmeric paper. The property of 
sf rontianite in colouring flame is lessened by mixing it with the 
flux. When celestine is exposed in like maunpj^ no redness 
ti])pears at first; but if a strong heat be kept up for a minute or 
twoj the salt is decomposed, pfiosphorescence commences, fol- 
lowed by a red hue, and the assay is found to be alkaline. This 
change is facilitated by mixing "the celestine with tln^ flux of 
liisulphate of potash and tiuor spar. Complete fus^ion then 
occurs, though without the least trace of a red colour ; but on 
continuing the blast, the assay gradually l)econies solid, and 
then the slrontyi is speedily reduced to the caustic state. T 
have been thus particular in describing these appearances, 
because they aflbrd us a useful test to distinguish the native 
salts of strontia from those of bjiryta ; while they cannot be 
confounded with the efiects produced by lithia. 

The carbonate and sulphate of lime give rise to the safiie 
phenomena, though the effect is less distinct ; and the colour, 
as in the case of strontia, does not appear till the liniie is reduced 
to its‘caustic condition. 1 have examined a considerable luim- 
ber of siliceous minerals containing lime, in. some of which, as 
dotolite and apophyllito, that earth is present in a large propor- 
tion ; but none of them, whether alone or w'ith flux, give a red 
colour to the flame of the blowpipe. It is probable, from this 
fact, that strontia, did it chance to occur in a siliceous mineral, 
would likewise be inert; or if it did redden the flame, it would 
be under circumstances which would distinguish it from the' 
action of lithia. For the strontia would be converted into a 
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sulphate by the flux, and would not produce its effect till that 
salt was decomposed. 

It is very desirable that the presence, of potash and soda in 
minerals could also bb discovered by the blowpipe. The pale 
lilac produced by potash,, though it enables a ‘salt of that 
alkali to be readily distinguished from the salts of soda or 
lithia, is too faint for affording a test of its presence in mi- 
nerals, unless it exists in considerable quantity. The pro- 
perty soda possesses of cominunicating a yellowish colour, and 
of^nvaking the flame larger at the same lime, may be turned 
to some advantage ; for several minerals that contain soda 
act on the blowpipe^s flame in the same manner a.s soila itself, 
from which we may be led to infer the presence of that alkali 
in them. This has been observed in sodalite, analciine, cha- 
basie, albite, pitch^tone, and several others. Unfortunately, 
however, a yellowish colour may be produced by other sub- 
staiices besides soda, so that it ife test which cannot altogether 
be relied on with certainty. Thus, a similar effect is occa- 
aioned, though in a less degree, by the fliiate of lime, and, 
perhaps, by lime under other circumstances. However this 
may be, it is certain that maay minerals that contain soda give 
a veiy distinct yellow colour to flame ; it is a circumstance, 
therefore, wbiidi'may be useful to the chemist and mineralogist, 
and as such I mention it. 

I beg leave to observe, in cpnclusion, that experiments o)i 
the colour communicated to flame should be performed with a 
tallow candle, the colour of which is better fitted for the pur- 
pose than that of a spirit^amp. 
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Jbeuriptio^i of d new S pedes, of Grosbeak y inhabiting the North- 
western Territory of ^ the XJnhed States. By William Cooper."^ 

genlts Lojsia being' restricted by the most eminent 
modern ornithologists to the Cfossbitls, the remaining species 
of graniverous birds having a conical, straight, and pointed 
bill^ and vidilch were arranged by Lhinseus, and the authors who 
have followed him, as a species of Lovia, are now' all compic- 
liended under the genus tMngilla. The number of species 
thus brought together i.s consequently very great; but they 
present such a gradual passa'ge from one character to another, 
that it is found impracticable to separate them into well defined 
and natural genera. In order to avoid, however, the inconve- 
nience which would result from so maOy species being compre- 

• From the Anhsls of the Lyceum of the Natural History of New Vork. 
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hended under onehe^,d, Temminck proposes to subdivide them 
into three sections, characterized by the forms of Aheir bills, 
viz. laticotieSy hreviamvsy and loNgiames. This simple arrange- 
ment appears preferable to the multitude of artificial genera 
Avhich some nomenclaters have attempted to establish ; or it 
would perhaps be more convenient to consider these sections as 
subgenera, under the names of. Coccothravstes, FringilJa, and 
CardueliSf as suggested by Mr. Charles Bonaparte, in his 
judicious Obsenvatious on the JSonienc/ature of Wilson*s Onn^ 
tliology/^’ The first of these comprises nearly all the Loxi(e of 
authors which are not Crossbills^ and to it must be referred the 
species wluch is the subject of%this notice. 

. Fringilla vespehtina, (nobis.) 

F. fronte. flavo ; vertice alls cauddque 7iigris ; macula alarum 
alba, 

Deschivtion. hength 8-^. inches : bill yellow ; strong, co- 
nical, swelling, pointed, depressed above at the base where it 
forms an angle in the feathers of the front; the .upper mandible 
turning a little downwards at the point, and slightly notched, 
edges of both sharp and cutting: nares roundish, partly con- 
cealed by the black vibrissce: a narrow black line surrounds the 
base of the upper mandible : front and a band passing over and 
behind the eyes yellow ; croton of the head black*: :A(?cA*s 1)rown : 
ihroai and neck olive-brovva passing downwards into yellow, 
uliicli is the colour of the back and all the under pari;) of the 
hodijy Jfanks and tail coverts : lesser wing coverts^ primaries and 
Jirsl secondaries black : greater icing coverts and inner secondaries 
white on tltfeir lower fiaif, forming a large white spot on the 
wing ; the first three primaries of equal length and longer than 
the rcvst : tail of 12 feathers, slightly forked, entirely black 
light bro^vn. * 

C.'aliinet of the Lyceum. 

Observation. In the natiuval scries of American’ species, 
this bird should be arranged as the first of the series; being 
intenuediate between the F\ coccolhraiistes of Europe and the 
F, cardinatis. To the former of these, which is the type of Un* 
subgeiius, it is nearly allied, but is considerably larger, besieges 
other dilferences, as the description given will show. 

* Tim specimen from which this description is taken, was sent 
to the Lyceum from Sault Ste. Marie, near Lake ynperior, In* 
Mr. H. R. kSchoolcraft, and is labelled Paashkutulamo, the 
name given it by the Chippewa Indians. Mr. Schoolctaft has 
since favoured, nie with the following account. It is a little 
singular that the meaning of the C]iippewa name should so 

^ Journal of the Academy of Natural Sciences, vol. iv. p. 39. 
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nearly coincide with that of the subgeuus in the language of 
the syfitein. * • 

FanslikundarriQ,'' This word is derived from the Chip- 
pewa verb paushka-tniy to break. Tlie teriiunatioii indicates 
the object acted on, and is in accordance with one of the rules 
of tlieir language, which permits the formation of compound 
words from a verb and substantive, dropping one or more syl- 
lables of each for the sake of euphony. The vfoxd paushkaun 
is the animate form of the verb, and is used only in particular 
reference to soft, fleshy, or vegetable substances, as a fly, a 
beriy, &g. The word will therefore admit of being rendered 
Jiy-br'eaker, berry -breaker y &c. ' 

This bird appeared about Sault Ste. Marie, M. T. during 
the first week in April 1823. The individual mrder examination 
was shot on the 7tli April, in the evening. An Indian boy was 
attracted into the woods by its peculiar, and to him strange 
note. There were a few birds in company : they we;-e seen for 
a short time about the place ; but none have since appeared. 
The species is said to be common about the head of Lake 
Superior, at Fond du Lac, 8cc.^’ 

Major Delafield, in the execution of his duties as agent of the 
United Slates for boundaries, met with tlie same bird in the 
month of ^Vugust 1823, near the Savannah river, north-west 
from Lake Sujferior,, and has obligingly communicated the fol- 
lowing extract from his notes made at the time. 

At twilight, the bird which I bad before heard to cry in a 
singular strain, and only at this hour, made its appearance 
close by my tent, and a flock of about half a dozen perched on 
the bushes in my encampment. They dpproached near, and 
were so fearless^ that my canoe-men attempted to catch them, 
but in vain. 1 recognised this bird as similar to one in posses- 
sion of Mr. vSchoolcraft, at the Sault Ste. Marie. • 

Its mournful ciy about the hour of my encamping, (which 
was at sunset) had before attracted# niy attention, but 1 could 
never get sight of the bird buY on this occasion. There is an 
extensive plain and swamp through which flows the Savannah 
river, covered wdtb a thick growth of sapin trees. My infer- 
ence w^as then, and is now, that this bird dw^ells in such dark 
retreats, andd, eaves them at the approach of night.” 
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Article XIL 

\ , Proceedings of Philosophical Societies. 

KOVAL SOCIETY. 

Dec. 22 (continued).—^ paper was read, On the Poison of the 
Odinmon Toad ; Ujr J. Davy, MD. FRS. 

The popular belief in the venomous nature of the Toad, Dr. 
Davy states, though of great antiquity, has been rejected a 
vulgar prejudice by modern naturalists, decidedly so by Cuvier; 
but like many other long received and prevalent opinions, it is a 
true one, wud the denial of it by philosophers has resulted fromsu- 
posiicial examination. Dr. D. found the venomous matter to be 
contained in follicles, chielly in the cutis vera, and about the head 
and shoulders, but also distributed generally over the body, and 
even on the extremities. On the application of pressure, this 
lluid exudes, or even spirts out to a considerable distance, and 
may be collected in sutficieut quantity for examination. It is 
e\<remely acrid when applied to the tongue, resembling the 
e xtract of aconite in this respect, and it even acts upon the hands. 
It is soluble, with a small residuum, in water and in alcohol, and 
the wsolutioijs are not allected by those of ucetaie of lead and 
{'nrrosive sublimate. On solution in ammonia, it continues 
at-rid ; it dissolves in nitric acid, to which it inqivuts a purple 
t .olour. By combination with potash or soda, it is rendered less 
a<‘rid, apparently by partial decomposition. As left by evapo- 
luliou of its iupiexHis or aldoliolic solutions, it is highly iiiHam- 
mable ; and the residuary matter that appears to give it 
<',.m.>islence seems to be al|)iunen. Though more acrid than tlMi 
poison of tlie m(A?t venomous serpents, it produces no ill eH'ect 
on being introduced into tlie circulation; a chicken inoculated 
Vvilli it was notallected. 

I'hc author conjectures that this’ sweltered venom, as it is 
correctly termed by our great Dramatist, being distributed' over 
tlie iategumeuts, serves to defend the Toad from the attacks of 
carnivorous animals: to eat a toad has long been held 
is an^ opprobrious difficulty; and the animal is still lurtlier 
protected in this r(,*spect by the horny nature ol its cutis, winch 
contains much' phosphate of lime, &c. As the venom consists 

part of an inHammablo substance, it is probably excrementi- 
dous, and an auxiliary to the action of the lungs in decarboniz- 
ing the blood. This view of its use is coufirmed by the fact that 
one of the two brandies of the pulmonary artery supplies the 
^kin, its ramifications being most numerous, where the follicles 
nf venom ore thickest. 
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Carpentaria, by Mr. Brown, who accompanied Capt Flinders in 
his survey of the coasts of New Holland', 

The land visible from the sea on the north-east coast, is in 
general mountainous, as far north as Cape Weymouth ^between 
the latitudes 12^ and 13^ (South): — A high and rocky range 
especially, which begins aboutlatitude25°, being continued north- 
ward in a direction nearly parallel to the shore, for more than 
150 miles without interruption^ The outline and aspect of this 
range,, and of several other groups of mountains, are irregular, 
andresemble those of primitive tracts; peaked summits also are of 
freqhent occurrence both on the main land and the adjacent 
islands* Mount Dryauder, about latitude 20^ 12', one of the 
chief mountains, is nearly 4500 feet high ; Mount Hinchinbroke, 
lat. 8® 22', more than 2000 feet; and several other mouij^tains 
in this quarter are of considerable elevation. 

Along tliis^part of the coast, granite has been found, in de- 
tached points, through a space ot about 500 miles : and rocks 
of the fioeiz-trap formation occur in several of the islands off 
the shore. 

The coast-line, on the north of latitude 14^, is thrown back 
about 40 miles to the jJV'estward of its previous course; and, 
about the same point, the elevation of the laiul declines : the 
general height of the main land about Cape York, the north- 
eastern point of Australia, is not more than 400 or 600 feet. 

The eastern shore of the Gulf of Carpentaria, occupying a 
space of about 500 miles from north to south, is very low, and 
very uniform in its outline. The rock on the- shore at Coen's 
lliver, the only point examined upon this coast, was found to be 
calcareous sandstone of recent formation. The w’^e^ern sliore of 
the gulf is more broken, and of higher level’; and the speci- 
mens from thence consist of granite aixl primitive slaty rocks ; 
upon which rdpose quartzose sandstone and conglomerate, 
identical in character with the rocks which are found in great 
abundance^ further to the west on the northern shore, and on 
the north-west coast, and with the most ancient sandstones and 
conglomerates of Europe. Clink-stone also, and other rocks* of 
the trap-formation, occur among the specimens from th^e islands 
in this part of Australia:^ but the chains of islands which form 
the north-western verge of the Gulf of Carpentaria, and ^are 
remarkable for the similarity of their structure, and their uni- 
form direction, appear to consist principally of quartzose sand- 
stone and conglomorate, reposing upon primitive rocks. The 
main laud of the north coast, from about longitude 135^, to 
Melville Island about 131^, is in .general low, and is inter- 
rupted by two considerable streams named Liverpool and 
Alligator's riveraf; the lasf of which consists, in fact, of three 
separate branches. The specimens from OoulbUrn's islands on 
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the north of this part of the coast are composed of reddish 
quartzose sandstone. 

One of the most remarkable inlets on the north-west of Aus- 
tralia is \pambridge’Gulf, about longitude 121° and latitude 
lo°: it hAs been traced to more than 60 miles from the 
sea, between hills from 160 to 400 feet in lieighi, which have^ 
in general flat summits, and are composed of sandstone of a 
r^idclish hue, and of the same characters with that already men- 
tioned. The sffecirnens from l^acrosse Island, at the entrance 
of this gulf, are not to be distinguished from the slaty strata 
of the old ved-saqdstone, which occur in the banks of the ^von, 
between Clifton and the Severn^ 

The outline of the north-west coast is remarkably broken, and the 
adjacent sea is studded with very numerous islands ; the forms 
of which, as well as of the hills on the main land, are remarkable 
for their flat siimmitj?. In two detached points about 70 miles 
apart, Port Warrender and Careening Bay, epidote has been 
found in considerable quantity, both crystallized in veins, and 
in a compact form as a component in a rock of a conglomerated 
and amygdaloidal structure. Prince Regent's river, the chief 
inlet of the north-western shore, has nearly a rectilinear course, 
from north-west to south-east, for more than 60 miles ; and 
its banks of sandstone are in some places between 300 and 400 
feel high. The coast to the south-west of this inlet has not yet 
1;e(’n (completely surveyed; but several openings have be^n 
observed there, of such width as to render the existence of 
rivers not improbable. 

The shore on the western coast is in several places covered* 
willi extensive dunes of sand, with which are associated in 
many instances beds and masses of a very recent arenaceous 
breccia, abounding in siiells concreted by carbonate of liAe. 
This formation, which is jiarticularly remarkable in the islands 
and oil the shores adjacent to Shark’s Bay, about latitude 25°, 
is analogous to that which occurs extensively in Sicily, at 
Nice, and several otlier places on the shores of the Mediterra- 
nean, and of the West India I>slands, and on many parts of the 
coasts within the Tropics. In New Holland it generally consists 
of sand cemented by stalagrnitic or tufaceous carbonate of lime, 
containing angular fragments of a compound of the same nature, 
but previously consolidated and broken, along with numerous 
shells and fragments of shells, very nearly resembling those of 
the adjacent seas. Its date appears to be more recent than that 
of the beds which constitute the Paris and London basins; but 
anterior to the accumulation of the diluvial graveL 

The calcareous concretions of New Holland have in some 
instances a tubular and stem-like appearance ; and have thence 
been mistaken for corals, and petrified branches of trees. 
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On a general view of the north and north-west of New Hol- 
land, it will be observed that the outline of the 'coast, in several 
distant quarters, has a directioii nearly uniform, from'south-west 
to north-east ; which is the course also of tile remarkable ranges 
of islands on the north-west of. the Gulf of Carpe^itaria. It 
appears also that reddish sandstone of ancient date is very abun- 
dant throughout the north and west coasts ; and it is not altoge- 
ther improbable that the prevailing direction of the strata may 
be that above-mentioned. 

So Utile is known of'the remainder. of j\ustralia, and espe- 
cial!^; of the interior, that speculations Upon its general structure 
would be premature ; but the linearity of the coast lines in seve- 
.ral other places is remarkable ; and their course, as well as that 
of the principal openings, has also a general tendency to a direc- 
tion from the west of south toward the east of north. The coinci- 
dence of uniformity of range with marked features of geological 
constitution, is of such frequent occurrence in other parts of the 
globe, that these appearapces are in the present case deserving 
of attention ; but they are mentiohed by the author, under the 
existing scantiness of information from Australia, 'merely as 
suggesting ground for more extensive inquiry. 

Nov. 18; — A notice was read, respecting the appearance of 
Fossil Timber on the Norfolk coast; by Richard Taylor, Esq., 
pf Norwich, 

In consequence of an extraordinary high tide which visited 
the coast of Norfolk on the oth of February last, large portions 
of the cliffs, sometimes e:3iceeding 200 feet in height, were pre- 
cipitated into the sea, and an opportunity was afforded of 
examining the site of a .stratum containing a number of fossil 
trees, exposed on the east Und west side.of the town of Cromer, 
In this singular stratum, composed of laminae of clay, sand, and 
vegetable matter, and about four feet in thickness, the trunks 
were found standing as thickly as is usual in woods, the stuuips 
being ttrmly rooted in what appears the soil in which they grew. 
They are invariably broken off about a foot and a half from the 
base. The stem and branches lie scattered horizontally ; and 
amongst them are thin layers of decomposed leaves, but no 
friiite or seed-vessels. The species of timber 'appear to be 
chiefly of the Pine tribe, with occasional specimens of ehnand 
oak : they are flattened by the pressure of the overlying alluvial 
strata. Mr. Taylor has not observed any animal remains in the 
stratum, except a skull of one of the Deer tribe ; but he supposes 
that the bones of Elephants and otTier herbivorous animals, found 
near this site, m'ay have been washed out of the same bed. 

An extractof a letter from the Right Hon.. Earl Compton, FGS. 
to the Presideiit, was read, On the Discovery of Granite 
with Green Felspar found in Excavations at Tivoli, In excava- 
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tions made during the -spring of 1825 at Tivoli, on the spot 
where the villa of Manlius Vopiscus stood, fragments of granite 
were discovered, the felspar of which is of a green colour, 
exactly re^iubling that which is called Amazonian stone. As 
this ruck never before known to be among those eraployed 
by the ancients, it becomes a curious point, observes the author, 
to ascertain wlience they derived it, sinpe the modern localities 
of the Amazonian stone are confined to Siberia and the continent 
of'America. As'Egyptian hieroglyphics appear on the original 
surface of some of these fragments, Lord Compton supposes the 
green granite to have been found, though as a very rare ^fib- 
stance, in Egypt. 

A paj)er was also read, entitled, Notice of Traces of a Sub- 
marine Forest at Charmouth, Dorset ; by H. T. de la Beche, Esq, 
FHS.GS. &c.’^ ... 

A circumstance seeming to indicate the existence of the 
remains of a submarine forest near the month of the Char, was 
lately pointed out to Mr, Do la Beche by Miss Mary Aiming. 
Fpon a fiat of some extent, stretching into the sea in front of 
the beach, only visible at low water, and composed of lias, 
patrJies of a blue clay i=^how theajselves, imbedding pieces of 
idackoned wood lyitig horizontally, similar in appearance to 
those usually met with in submarine forests ; some of them are 
large, but the greater aiurnber must liave been derived from 
small trees ; mixed with these are a few hazel nuts, and al)un- 
danf remains of plants, chiefly such as are found in marshy 
grounds. Angular and blackened pieces of chert and flint, pre- 
cisely resembling those which occur in the diluvium' on either- 
side of the Cliar, form the substratum of this clay, which has 
l)eeu worn away on most places by the rolling of the large 
licbbles thrown up by the-'action of the sea upon the beach. 

Dec, 2. — A paper, entitled, Remarks on the Geology of 
Jamaica ; by H. T. Ue la Beche, Esq. FGS.’^ was read in part. 

A paper was also read, cntitlec], An Account of an 'unde- 
scribed Fosvsil Animal from the Yorkshire Coal-field; by John 
Atkinson, FLvS. and Edward Sanderson George, FLS.’' 

Dec. Hi. — A paper was read, On the Chalk and Sands 
heneatli it (usually termed Green Sand), ia the Yicinity of Lyme 
Regis ; by H. T. De la Bc^che, Esq, FGvS. &c.^^ 

Mr. Do la Beche observes that we ought not to suppose* that 
the sands, marles, and clays, which are immediately subjacent to 
the chalk in the east of Fhtgland, can be traced into other and 
distant countries, where however these sands, &c. as a mass, may 
be easily recognized. That tlA cannot be done, even at corii-^ 
paratively short distances, it us the object of this communication 
to prove, by examples derived from the cliffs at Lyme Regis, in 
Dorsetshire, and Beer, in Devonshire ; detailed sections of which 
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are given, and the succession of the strata, and the organic 
remains which they- contain fully described." The author lirst 
treats of the chalk, and the sands and sandstone, usually called 
green sand, as they occur between Lyiiie Regis and Axmouth ; 
and then notices the same formations as they are Exhibited in 
the vicinity of Beer. 

From this examination it appears, that though there is a great 
correspondence in the organic remains, considerable changes 
take place in the mineral conxpositioii and characters of the beds 
both of chalk and underlying sands, in short distances. Mr, 
Beche considers it probable that the Beer-stone is the 
equivalent of the Malm-rock of Western Sussex. 

A papeV was also read, entitled, Geological Sketch of Part 
of the West of Sussex, and the NE of llafnts, &c,; by R, I. 
Murchison, Esq. FGS. &c.^^ 

In this memoir, Mr. Murchison describes the geological rela- 
tions, distribution, and characteristic fossils of the strata of that 
part of the west of Sussex, which is bounded on the south by 
the chalk escarpment of the South Downs ; and of that part of 
Hampshire which is included by the Alton (yhalk Hills. These 
strata, commencing below thq chalk, in a descending series, are, 
1. Malm-rock, or Upper Green Sand; 2. Gault; 3. Ferruginous 
Green Sand ; 4# Weald Clay. The Weald clay in the valley of 
Harting Combe, may be regarded as the» central nucleus of this 
district, mantling round which, and extending up to either 
chalk range, the other formations are developed, in regular 
succession : the breadth and boundaries of each are laid down 
•by the author on a coloured portion ^of tlie Ordnance map, to 
which a section is annexed. 

The malm-rock of Western Sussex is identical with the stone 
oPMerstham : it is characterized by c«/nslituting terraces which 
afford a rich soil favourable to wheat. It sometunes furnishes a 
building stone, contains occasionally a calcareous blue chert, 
and abounds in organic remaips. • 

The gault of this district has been cut through to the depth 
of 120 1‘eet, at Alice Holt, and iridescent Ammonites and other 
fossils are found in it. This clay is marked by fertile water- 
meadows, and the timber presenting a green belt clearly distin- 
guishes it from the rich wheat land of the malm rock abovo^ and 
the aVid expanse of the ferruginous green sand below it. 

Of this latter formation, the upper beds cpnsist of pure while 
sand, and in some places compact ironstone, and ironstone in 
large cellular tubes are found. In the middle beds occurs a calca- 
reo-silicepus grit, called Bargate' stone; iri the lower, a siliceous 
yellow building stone, containing casts of. Ammonites, Terebra- 
tuhe, &c. The Weald clliy includes in ita middle beds the 
compact Petworth marble, and in lower beds of clay in which 
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tabular calcareous grit •occurs, Mr. Murchison has discovered, 
together with scattered shells of the Vivipay^a finviorum, the 
bones of a large unknown vertebrated animal, specimens and 
drawings hS which accompany thjs memoir. 

Jan, 6, 1826:~The reading of Mr. De la Beche's paper bn 
the Geology of Jamaica, was continued. E. W. B* 
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SCIENTIFIC ‘notices. 

\ ClIKMlSTllY. 

1. Trof. JBcrzclim\^ Discovert/ oj' JJihia in Mineral Waters. 

Prof. Berzelius has beeji occupied with the examination of 
several mineral waters from Bohemia, viz. those of the ligor, or 
IVauzensbad, and those of Marienbad. These waters were 
found to contain the same substances wdiich this chemist 
detected in those of Carlsbad, the analysis of which has been 
for some time before the public,* but in the now analysis he has 
found no lithia. The quantity ot‘ the carbonate of the alkali is 
very small, particularly in the waters of Carlsbad, and in that of 
J^ger ; but the waters of the spring called Kreuzbrunii, at 
Maiienbad, contain as much as a centigramme of the carbonate 
s'f lithia in every bottle. 

The following is M. Berzelius’s method of discovering this 
alkali in any solution, lie precipitates the lime by means of 
oxalaU) of potash, and afterwards separates the 'magnesia by 
carbonate of sodjj, ; but the* mixture must be evaporated to dry- 
ness, and the residue fused ; for otherwise some of the magnesia 
would be easily redissolved in the form of a double carbonajte of 
soda and magnesia. The mass taken up by the water and 
filtered will not give any further precipitation even when pure 
}»hosphate of soda is added ; but if it contain lithia it will 
hecome turbid during the evaporation, which must be continued 
till the matter be perfectly dry. It is next redissolved. in a v(‘ry 
small quantity of cold water, whicli leaves undissolved a double 
pliospjliatc oi’ soda and litliia, equivalent to one-third of its 
\yeight of carbonate of lithia. The characters which distinguish 
this phosphate from the earthy phosphates with which it may be 
confounded, are as follows ; It is very fusible before the blow- 
pipe. When melted with carbonate of soda, it enters with t!ie 
Hoda into the charcoal. On a leaf of platihatlie melted mixture, 
is limpid. The earthy phosphates remain on tin: clmrcoal wliilo 

Sec JnnaU of P7iifosr>p/ty, vol. \ih. N. t'S. p, 1'.? j. 

Seta Series, vol. ki. i. 
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ihe soda .penetrates it, and do not give a limpid mixture when 
they are melted on a leaf of platina. With twice its weight of 
carbonato of iime^ it fuses at a red heat, without how^ever 
attacking the platina, as lithia ordinarily does ; h\A if some 
drops of water are added to it, and afterwards evafVorated, the 
platina becomes yellow all round when the mass is heated anew, 
— (Edin. Jour, of Science.) 

"J. P/:<)J\ Jierze/iiis\s Experiments on the Orange das produced 
from a Mixture of Fluor Spar afid Chromate of Lead. 

the English and French journals have already given an 
account of Prof. Berzelius’s ex'perinients on the diilerent combi- 
nations of the tiuoric acid which have facilitated the reduction 
of bilicium, zirconium, and tantalum, we J^hall not at present 
ctiU r on the subject. 

A German chemist, M. IJnverdorben, has published some 
(experiments on the iluoric acid, the most curious of which was 
tliat in vvhi<;b, after mixing together fluor spar and chromate of 
lead, he distilled theu\ in a leaden retort, with fuming or anhy- 
drous sulphuric acid. From this there resulted a gas, vvhic^di 
could not be collected, because it destroyed the glass. This gas 
gave a very thick yellow or red smoke. It was n- adily absorbed 
ui water, vvliich was then found to contain a mixture of chromic 
and liuoric ac^ids. When it came in contact with air, the gas 
deposited small red crystals, which were those of chromic acid. 

Prof. Berzelius repeated these experiments of M. (Jnverclorben, 
vmd he i’ouucl that the experiment succeeded equally well with 
connnon'conceutrated sulphuric acid. lie collected the gas in 
glass flasks covered with melted resin, and filled with mercury, 
'jfhe gas had a red colour. Jt gradually attacks the resin, depo- 
sits chromic acid in its mass, and penetrates qven to the glass, 
wliich it decomposes without change of volume, the chrome 
being replaced by silicium, Ammoniacal gas introduced into it 
burns with explosion. AA^atw dissolves it, and yields an orange- 
coloured fluid, which, evaporated to dryness in a platina dish, 
leaves as a residue pure chromic acid. The fluoric acid volati- 
lizes entirely. This method is at present the only one which 
gives chromic acid perfectly pure. 

1,1 the gas is received in a platina vessel of some depth, nvhose 
sides have been slightly wetted, and into the bottom of which the, 
gas has been made to descend, the water begins to absorb the 
gas, but, by. and bye, crystals of a fine red colour aro seen U> 
.form themselves round the opening of the metallic tube whicli 
conveys tlie gas, and, in a short time, th(5 vessel is filled wutli 
red snow, consisting of crystals of chromic acid. The fluoric 
acid dissipates itself in vapour, and absorbs entirely tlie water 
added at the beginning of the exjioriment^ These crystals have 
tb’ ; curious property, that, when they aro heated to redness iu ^ 
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platina dish, they begin at first to melt, and afterwards, by a 
slight explosion, accompanied by a flash of light, they decompose 
themselves^into oxygen gas, and the green protoxide of chrome. 
The chroim^ acid which has been dissolved iu the water does 
]iul present tliis phenomenon.’ It fuses during its decomposition, 
but it does not give a flash of light. This diflerence does not 
miso from its containing water, for it is perfectly free from it 
it is heated a little above 100^ centigrade. 

i\l. IJnveidorbcn had already observed, that crystals of chro- 
mic acid introduced into ammoniacal gas, are decomposed w^li 
ii thish of light. The ammonia, is destroyed, and the acid 
ic'cues the protoxide as a residue. It is necessary to make these 
experiments quickly, as the crystallized acid is deliquescent. 

In distilling chromate of lead with chloride of sodium, we 
obtain a giis similar to the||j'ecefling, and which contains chrome 
f oinhincd with chlorine in such proportions that the water, by 
its decomposition, gives rise to the formation of the hydrochloric 
mid chromic acids. The gas is red, and may be collected over 
mei cury, but it is very much cliarged with chlorine, when it is 
prepared by means of the common concentrated sulphuric acid, 
whose water of combination destroys a certain quantity of gas. 
—(Edin. Jour, of Science.) 

iVilNEHAI.OGY. 

. 3, A7\mi((ite of Iron. 

(To the Editors of the Aitnah of Philosophy.'} 

<rENTr>EJMEN, t Glasgow, Jan, \S2^. 

tlie January number of the Annals^ p, 23, there is inserted 
n ]{,tter of Prof. Ber'zelius j:o M. A. Brogniart, in which that 
' \cellent practical chemist gives the result of his analysis of tw'^o 
viu icties of arseniate of iron, and you express, in a note, some 
doulu about the meaning to be affixed to Berzelius's statement, 
ftjc French expression wduch you iranscribc is obviously non- 
sense; owing probably to a typographical error in the periodical 
Hork from which you copied it. .Luckily you have given us 
Berzelius’s formuhe, from w^hich the constituonis of the mine- 
rals, acconling to his view of the subject, are sufficiently 
t'bviuiis* Perhaps I may make the nature of these arseniaiJes 
'>l)vion.s to the readers of yoUr work by iianslating his forruulm 
iiito English. 

1. The Villa Ricca specimen is a compound salt composed of 

1 atom protarseniate of iron, 

2 atoms pcrarseiiiate of iron, 

12 atoms water. 

2. The second species is the cube ore of mineralogists ; for 
^ need hardly state that the wwd wurfelcrz is not the name of a 
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place, Jbut a German word meaning cube ore. The mineral 
occurs in Cornwall, had been analyzed before by Chenevix and 
Vauquelin, and has been long known to British mineralogists. 
It Is also, according t<i Berzelius, a compound salt, f^nd its con- 
stituents are, 

1 atom subsesquarseniate of protoxide of iron, 

2 atoms subsesquarseniate of peroxide of iron, 

18 atoms water. 

<l do not give the numbers corresponding to these atoms, 
because the opinion which Berzelius entertains r^ispectiiig the 
composition of arsenic acid, and which doubtless influenced his 
analy^^is, is not the same as mine. 

I may mention that the mineral called mesela in the notice 
which you have inserted in the Anmih^ is called Mesolin by 
Berzelius, in his pew mineralogical arrangement printed in the 
Memoirs of the Swedish Academy for 1824. 

I am, &c. Thomas Thomson. 

4. Fall of Aerolites^ 

On the loth of January, 1824, between nine and ten o’clock 
in the evening, a fall of aerolites happened in the lower part of 
the Commune of Renalzo, distant 21 nnles from the town of 
Cento, in the province of Ferrara, llns pheDnomenon was pre- 
ceded by the appearance of a bright light, which terminated in 
flashes of lightning. Next were heard, for some miles around, 
three loud explosions, like discharges of artillery, which were 
immediately followed by a noise similar to the firing of musqiu'try, 
and was distinctly audible as far as the town of Cento. In a 
short time this noise changed to a {?ound like that of a number 
of bells ringing all at once. At last some?' stones fell with 
violence, accompanied by a whistling noise, and notwitbstand- 
Hg the darkness of the night, the direction of their fall could be 
determined, which led to the discovery of the stones themselves. 
It is said that three of these aerolites have been found. The 
phauiomenon lasted about 20 minutes. The stones were found 
at an interval of about a mile asunder. Some persons speak of 
a black cloud which at first appeared in the south-east, from 
wlionce it took an oblique direction towards a black body, appa- 
rently of the sf/e of a common cauldron, and at length beoonimg 
luminous, presented to the eye and ear the phrenomena abovt^ 
described. Prof. Raivzani possesses one of the aerolites, whicli 
is said to weigh about a pound and a half. They are blackish ; 
extornally their colour i.s lighter, and internally they are sprinkled 
with brilliant points of the colour of iron, with globules of the 
same colour still more brilliant, and with small, whitish, round 
corpuscles, with indeterminate facets, and varying in diameter 
trom one-sixtecntli of a line to a line. Further particulars are 
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expected from the AbBe.Ranzani, ami also the analysis of the 
stones by .Dr. San tagata.— (Bullet, des Sciences.) ♦ 

o. Atialysi^ of the Maryland Aerolite. By Mr. George Chilton. 
With an fmditional Notice ofils^ physical Characters^ by Prof. 
Silliinaii. * 

In the A?mah for September last, we gave Dr. Carver’s 
account of the fall of this atone : we now extract from Silliman’s 
Joiirnalthe following particulars of its chemical constitution and 
physical characters. 

ktjsults of Mr, Chilton’s analysis of the Maryland aiholit^^ : 
sped tic gravity 3-6(). Twenty-five grains of the uninaguekxul 
portiou contained : 


Silica . - 

14-90 

Magnesia . 

2-fiO 

Lime 

o-4r> 

Oxide of Iron. 


Oxide of nickel 

0-80 

Sulphur 

Alumina 

1-27 

0-05 


2fv22 

The same r)uantity of the maguetical portion gave, 


Oxide of iron 24*00 

Oxide of nickel, . 1*25 

Silica, with other earthy matter 3*40' 

Sulphur. A tract*. 


28-71 

Cref, SIllunafds^Additionall Notice of the physical Characters of 
the Maryland Aerolite. 

As the visits of these extraordinary strangers to our pHanet 
arc frequent, and their origin is not yet satisfactorily explained, 
it is obviously proper to register carefully all the facts respect- 
ing them, that thus we, or those who follow us, may, by and 
bye, be in a condition to reason correctly respecting them" 

\Ve hastened to lay before our readers the account* vhich we 
received of the fall of the Mcpylaud aerolite ; but as no specimen 
Iiad t?heii been received, it was not possible to give at that liine 
either a description or an analysis. Mr. Chilton has supplied 
the analysis. We add the following notice oi‘the appearance of 
the stone. 

All efccellent specimen, for which we are indebted to Dr. 
>Samuel D. Carver, weighs four pounds five ounces. Its dimen- 
sions are seven inches by tliree and four ; its form is that of an 
irregular ovoidal protuberance, nearly flat where it was detaclied 



loO ^cwjtijic Noikes^Mineralogi/* [Fkb. 

from the lar^pcer mass, arid bound(id by irregular curves in the 
other i^arls of the surface. In all parts, e^tcept where it has 
been fractured, it is covered by the usual black vitreous coating, 
w hich, in this case, especially when it i5 viewed by fi rnagnilier, 
has more lustre than is coiAmon. This coating,,)^ severed by 
innuineruble cracks running in every direction, and communi- 
cating with each other so as to divide the surface into polygons 
resembling honey “Comb or madrep(»re, and no imdivided portion 
of the surface exceeds half an inch in diameter. 

This circumslauce is much less apparent upon the aerolites of 
Vi^eston (1807), 1/Aigle (1803), and Siannern, in Moravia (1808): 
it ftppears to have arisen from the rapid cooling of the external 
vitreous crust after intense ignition. It is impossible to doubt 
that tliis crust is a result of great and juiddeu heat. In tlie 
Maryland ath'oliUi it is not quite so iliick as the back of a 
common penknife, and, as in that of Weston and Stannern, ii 
is separated by a well defined line, from the mass of the stone 
bcneatli. The muss of the stone is, on the fractured surface, oi 
a light ash-gray colour, or perhaps more properly of a grayisli- 
white ; it is very uniform in its appearance, and not marked by 
that strong contrast of dmk and light gray spots, which is so 
conspicuous in the Weston meteorolito. ■ The fractured surface 
of the Maryland stone is uneven and granular, harsh and dry to 
the touch, and it scratches window glass decidedly, but not with 
great energv. To the naked eye it presents very srntili glistening 
metallic points, and a few minute globular -or ovoidai bodies 
scattered here and there, through the muss of the stone. Witli 
a magniiier all these appearances are of , course much increased. 
The adhesion of the small parts of the stone is so feeble that it 
falls to pieces with a slight blow, and exlribits an appearance 
alraostdike grains of sand. The uKilallic parts are •cons]>icuous, 
but they are much less numerous than the cartity portions, which, 
when separated, are nearly white, and have a pretty high vitre- 
ous ^uSitre, considerably resembling porcelain. They appear us if 
they had undergone an incipient vitrification, and as if they had 
been feebly agglutinated by a very intense lieat. 1 cannot sa\ 
that I observed in them, as M. Fleuriau de Bellevue did in the 
aerolite of Jonzac (Jour, de Phys. tom. xcii. p. 136), appearances 
of crystulii'zation, altliough it is possible there may have been 
an*'iiicipieut process of that kind, especially as the small ])ai(s 
are translucent.'^ The Maryland stone is highly mag^ietic; 
pieces as large as peas are readily lifted by the magnet, and 
that instrument takes up a large portion of the smaller fragments. 

♦ Tlii» vitreous appearance^, 1 believe, has not beesn-observetl before (at llfe.st hh for as 
appears in any account that I have seen). It seems to liave resulted from intense heat ; 
the same doubtless which covered the exterior with the blach crust, and the difFcreiicc o: 
the two is probably to be ascribed to the one being covered and compressed, and to tiie 
odier being on the outside. 
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The iron is metallic, *aud perfectly malleable ; although none of 
the pieces are larger than a pin’s head, still they are readily 
extended by the hauimer* The iron iu the crust is glu/ed over, 
so that tl!^ eye does not perceive its metallic character, but the 
file iusta^Jy brightens the innumerable points, which then 
break through the varnisli of the crust, and give it a brilliant 
metallic lustre at all the points where the Hie has uncovtued the 
iron. The same is the fact with the Weston stone, and with 
(Init of I/Aigle>but not with that of vStannern, in Moravia; 
specimens of all of which, and of the meteoric iron of Pallas, of 
Louisiana, and of Auvergne, are now before mo. The acro^tes 
of Jon/ac and of Stannern*, as slated by M. Bellevue, are the 
only ones hitherto discovered that do not contain luilive iron, 
and do not affect the magnet ; still their analysis presents a 
good deal of iron, which is j)robably in the condition of oxide. 

The iron in the metallic state is very conspicuous in the 
W^eston stone, sometimes in pieces of two inches in length ; and 
belli in ibis stone and in that of Maryland, it is often brilliant 
like tlui fracture of the meteoric iron of Pallas iiml of Louisiana. 

In the analysis of the Weston stone published in 1<S()8, I did 
nut discover chrome, although it was afterwards amiounced by 
Mr. Warden. I have desired Mr. Chilton to reanalyse the Weston 
stone, and he has nearly completed the labour, the icsuU ol‘ 
wliich may be given hereafter; but he writes that^ lie has not 
luicn able to disc’over any chrome. I am not quite sure that 1. 
discover ]^yrites in the Maryland alh'olite, although it is men- 
tioned by JDr, Carver in his letter. 

, C KOi.or.v, 

b. Geological Survey oj the Shores of (he Severn, 

'Fhg Rev. C. P.' i\. \yilton, FCPS. &c. has iatcly been 
engaged in nu^king a geological survey of the siiores of the 
Severn, iu tiiat [lart of its course which passes through the 
parish of Aure, in (floucestcrshire, to an extent of about^sevL n 
miles. In this exaiaiimtion several interesting discoveries were 
made, of which detailed accounts will shortly bo laid before the 
j)ubiic. 

In one place^ a stratum was found of a sort of' carboni/eil 
wood^ much resembling Bovey coal, in w'hich occurred, dissc- 
rninatcfi in small pieces, a white substance not iiitherlo ruet^witii 
in that matrix, uiid which, upon examination by Mr. Brand, was 
found to be sulphate of barytes. 

A fossil species of alcyonium met with in blue lias — a 
circumstance regarded as extremely curious, when mentioned to 
that zealous naturalist iNIr. Miller, of Bristol. (Author of the 
Nat. Hist. , of the Crinoidea, &c.) With this were found immense 
specimens of cornu ainmonis. See. 

Near the same gpot a great number of bones were met with in 
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diluvial gravel; a large fragment of a, gigantic stag’s horn; 
seven fragments of immense jaw bones ; and teeth in great 
quantities. 

At no great distance some remains of antiquity were disco- 
vered : a sort of burying-placa^has been distinctly ^pced out: 
wood iishes, iron nails, and rude implements, with portions of 
red and black pottery, were dug up; and at about two miles 
distance, fragments of the same pottery were found mixed with 
a quantity of iron slag. >* 

in another spot on the banks of the !<evern, in a bed of clay 
nine^feet below the surface, was dug up a sort of iron shovel, 
mucn- corroded, accompanied by fragments of red pottery, and 
wood in a state resembling coah — (Journal of Science.) 

Misckcla n i:ous. / 

/ 

7. 'rhe Pantoihronomcler. 

An instrument has lAteilybeen presented to the public, under 
this name, by Messrs. C. Rssex and Co. which we think calcu- 
lated to be of vso much utility in faTuiliarizing the minds of 
young people with several important points in astronomy, that 
at a period when every eUbrt is making to rende^r scieiititic know- 
ledge universally attainable, we think it worthy of |nuticular 
notice in the The .annexed figure will give a correct 

idea oi its a{fpearauce in one of the various forms in which it is 
constructed. 
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It consists essentially of the following parts : a Sun-dial, which 
being affixed to a. magnetic needle suspended in the u-siial way, 
in such a manner as to allow for the effect of the variation, 
adjusts iftself in every r)ositiou of the instrninent, and the divi- 
sions of th^ hours and their fractions on which are carried on to 
an additional exterior circle correspondently divided ; and a 
f ixed Circle, around the dial, on which are inscribed the names 
of a number of places in every quarter of the world. By this 
ui*rangeinent, ttfe shadow of the gnomon, whilst it gives the 
time at the place of observation, also gives it for any other place 
required ; and a series of tables contained in an explanatory ^ork 
accompanying the instrument, eoctends its application to most 
places of consequence on the globe. A rule is also given for 
determining the longitude in degrees from the time. 

We like the plan:* of constructing introductory pieces of appa- 
ratus like this, as they tend to habituate those who use them to 
instrumental observation; and we are convinced it may be much 
and usefully extended. Whilst thus expressing our approbation 
of such means of teaching the principles of science, wo wish to 
impress the minds of those persons wdio may bring them forward 
with the necessity of taking up the subjects to be taught in their 
most accurate form, — with every modern correction. Popular 
science in this country is for the most part antiquated, and much 
below the standard of the present day ; and this has. arisen from 
the erroneous and mischievous idea that it is unnecessary, for 
siu?li i)nrposes, to notice the modern refinements, and sufficient 
lu give the ^^broad outline,^’ as it is called : — but they who think 
so, fbrgiU. that the minute investigations of tfie pre-sent, 
t’.eiiiury have, in many ca^es, materially altered the form of tliat 
outUac. We do not observe, however, any neglect of this kind 
in the construction of tlje Pantochronometer ; and indeed its 
adjustment for"" the variation of the i\eedle is an instance of the 
altention we recommend. 

H. trench Voy ago (}f Discoven/. 

The l^aris Academy of Sciences, in its sittings on Monday, 
received a letter from the Minister of the Marine, announcing 
that the corvette J/Astrolabe, Capt. Dumont de Durville, was 
about to sail on a voyage of discovery, and requesting the 
Academy to appoint a Commission to prepare such instriietions 
as ^^ight be judged expqdient. The object of the expedition is 
to explore certain parts of the globe, which are not sufficiently 
well known, ^ and particularly the coasts of New (Juinen, and 
those of New Zealand.* A Commission, consisting of Messrs. 
Cuvier, Arago, Delaplace, Desfontaines^ Dulong, and Aubrone 
de Rossel, w'as appointed in consequence. — Galignani's Mes^ 
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9. Abstract: of Capt. Kater*s Account of the Comirutfion and 
Adjusfatnent of the new Standard of ’Wei^ht^ and Meastircs of 
the United Kingdom of Great Britain and Ireland, lately read 
before the Royal Society. , ♦ ^ 

The autlior, after stating that the weights and measures of 
the United Kingdom are iounded on a standard, whose length 
is determined by iis proportion to that of a pendulum vibra- 
ting mean time in London, which has been/^ ascertained by 
him to be 39* 13929 inches of Sir George Shuckburghs scale, 
deems it necessary, on account of the importance of the result, 
to cbiisider wliat degree of confidence it is entitled to* For this 
purpose it is necessary to compare this final result with those 
obtained in other experiments and by difierent methods. iVow 
it appears that previously to the experiments detailed in the 
authoi^s paper on the subject iu.ihe Phil. Trans, for 1818, on 
which this result rests, another series is there mentioned, made 
with the same instruments, but under circumstances which 
occasioned their rejection, and which owing to some repairs 
in the instruments between the two series, which occasioned a 
material alteration in the distance between the knife edges, 
have all the weight of experiments made with a ditt'ereut pen- 
dulum. The result of these rejected experiments, however, 
dittered only two ten*thousandths of an inch from that iilli- 
mately adopted* 

'Che author next compares the lengths of the seconds pen- 
dulum at Unst and at Leith Fort, as ascertained by him with an 
invariable pendulum, whose vibrations had previously been 
determined in London, and wdiose length was thus known in 
terms of the London seconds pendulum, and* as ascertained by 
M. Biot at the same stations by means of a variety ol’ pen- 
dulums, and by a totally diftbrent metThod of ob?.ervalion — that 
of Borda* The results of ftiis comparison are, "a dilFerence lie- 
twecn|lie determinations of Mons* B. and of the author, of 0*00029 
inch in excess at'the former ‘fetgtion, and 0*00015 in defect at 
tlie latter* 

From this near agreement of all the results, he considers that, 
the length of the seconds pendulum in London may be regarded 
as certainly known to within one leu-thousandth of an inch; 
while, from the near agreement of the results of the French 
and English e??peviinents on the length of the pendulum/ he 
concludes that the length of the metre in parts of Sir G. 
Schuckburgh’s scale may also be regarded as known within 
one ten-thousandth of an inch. 

From an a<-'^ount recently'published by Captain Sabine of his 
valuable exper’unenls for the determination of the variations in 
length of the seconds pendulum, Capt. K* observes, doubts may be 
inferred of the accuracy of the method employed by him for the 
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observitions for * d^itermining the length of the seconds 
pendulum in London, as well as in tliose which /have been 
made with the invurjable pendulum. It is asserted there, that 
taking ^ mean between the disajipearancea and re-appearances 
of the doUk is a move correct method of observation than that 
pursued by Captain Kater, and that the intervals between the 
coincidences obtained, by observing the disappearances only, of 
the disk, would be productive of error. 

' In answer tAthis objection, tho author remarks, Lst. 'fhat with 
respect to the convertible pendulum, or that used for deter- 
mining the absolute length of the seconds pendulum, tlie disk 
was made to subtend precisely, the same angle as the taii*piece 
of the pendulum, so that at the moment of disappearance, its 
centre necessarily coincided precisely with the middle of the 
tail-piece, and the difference between the moments of disap- 
pearance and re-appearance is rigorously nothing; an adjust- 
mcmt indispensable m his method of observing, when the object 
is to determine the true number of vilirations iii 24 hours. 

2dly. With the invariable pendulum the disk subtended a 
scuuowhat less angle than the tail-piece, so that the inferred 
number of vibrations in 24 hours was diminished about two- 
tenths ul‘ a second. B\it experiments with the invariable 
pendulum being intended to be in the strictest sense of the 
word (iomparative, this constant diflereiice vyill no way afl'ect 
the ultimate result. Bat, as tho most direct way to I'emove any 
doubts which may be entertained on the subject, the author has 
com[)uted from the whole of Captain Sabine's observations, the 
Miccessive diliercuices in the vibrations at the various stations 
visited by him, by the tnvo methods ; viz. that of employing the 
disappearances and re-appearances, ^nd the disappearances 
alone. The results onjy in one instance differ so much as a 
tenth of a vibration, they are indifferently in excess and in defect, 
and llje mean of their discrepancies is exactly nothing. From 
this l>e concludes that if the observations be made us pearly as 
possible under similar circumst^ances, the method of observing 
by disa|)pearances uloue, is productive of no perceptible error 
in practice, iu experiments with the invariable pendulum ; vviiiJe 
in those with the convertible pendulum, the equal apparent sizes 
of the disk and tail-piece, preclude the possibility of any, cither 
in ])ractice or theory, from this cause. 

tThe standard of Sir G. Shuckburgh having been found iden- 
tical with tJiat by Bird, in the custody of the Clerk of the House 
of Commons, adopted as the imperial standard unit of* exten- 
sion, the length of the pendulum already determined is fi.xed 
willi the same degree of precision in p,arts of the imperial staad- 
;\vd yard. T 

A repetition of Sir G. Shuckburgh's experiments on tluj 
weight of giveii volumes of distilled water, aud a re-measure- 
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nieht of the cube, sphere, and cylindejt' used by hitn, were 
found to give no material variation from' his results, tliese being 
stated in terms of the mean of several standard weights kept at 
the House of Commons, The troy pound nearest the diean has 
been adopted, and declared by the legislature be the 
original unit of weight under the denomination of the imperial 
standard troy pound. 

The redation between this pound and the cubic inch of distilled 
water at ()2® Fahr,, bar. 30 in., has been asc<;rtained by the 
Commissioners of Weights and Measures, who find tjiat the 
latter contains 252.458 gr., each grain being the 5760th part of 
the standard troy pound. 

The avoirdupois pound is fixed by assigning its proportion 
to the standard troy pound, so as to contain exactly 7000 such 
grains. 

The imperial standard gallon is defined by stating its contents 
under the same circumstances of temperature and pressure, at 
10 lbs. avoirdupois of distilled water, and the bushel by its 
containing 80 such pounds. 

The author, having in compliance with a request c»f the Lords 
Commissioners of His Mujesty\s Treasury, nndertala n to super- 
intend the construction of, and to adjust, the principal standards 
to be deposited at the Exchequer, Guildhall, Dublin, and 
Edinburgh ; Mr. Dollond was directed to prepare those of linear 
measure, and Mr. Bate those of weight and measure of capacity, 
tlie proper quality of metal for the latter purpose being deter- 
mined by experiments instituted for the purpose. The expe- 
riments for adjusting them are then given in full detail. The 
troy pounds were first adjusted, and tlte exactness with which 
this operation has been performed may be appreciated from 
this, that the final errors of none ofi them exceeded 22 ten- 
thousandths of a grain. When brought so nt^ar, it was of 
course not thouglit necessary to attempt further correction. 

Tlie ^avoirdupois pounds and the weights of the gallon of 
water were then derived from'^the troy pounds, and finally ad- 
justed, like them, by inclosing within the weight in hollows left 
for the purpose, wires equal to the errors ascertained to exist in 
them. The weights of these wires in each case is staled, so 
tliat should they by any accident be taken out and lost, tbtiy 
may be restored.* 

He next describes the method used in adjusting the galioii 
itself, the method of filling it exactly, and of weighing it when 
filled, together with the corrections depending on the circum- 
stances of temperature and pressure under which the experi- 
ments were made. As a final result, it appears that one only of 
the gallons was ultimately found in error to a greater extent than 
six-tenths of a grain, the others having their errors less than a 
fourth of that quantity. 
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The quarts and pints being next disposed of, the author de- 
scribes the balan'ce contrived by him for weighing thfe bushels, 
which proved so dehcate as to turn with a single grain when 
loaded with 2.Wlbs. in each scale. The resulting bushels when 
finally adjusted, were found to have all their apparent errors less 
than G*o6 grains of water; while the corrections for temperature 
and pressure only, amounted in some cases to no less than 13H 
grains ; but depending on the figure of the glass used to 
cover them, it is not to be understood that the contents of the 
vessels have actually been ascertained to this degree-of precision. 

The adjustment of the standard yai'ds is next described^ and 
the author concludes his papeV by a summary of the results 
arrived at in the present inquiry respecting British weights and 
measures. The length (he remarks) of the pendulum vibrating 
seconds in London has been found in parts of the imperial 
standard yard, so that the value of the yard may at any time be 
known, having been referred to a natural standard presumed 
iuialterahl6\ The length of the French metre, a standard ex- 
pressing a certain portion of the terrei^trial meridian, has also 
been given in parts of the English scale. The weight ofa cubic 
inch of distilled water has been determined in parts of the impe- 
rial troy pound, and thus the pound, if lost, may at any future 
ago be recovered. Tlie avoirdupois pound is now for the first 
time defined, and the measures of capacity are made to depend 
on, the weight of water they contain; the imperial gallon, con- 
taining ten pounds avoirdupois of water, having been declared 
to he the unit, or only standard measure of capacity from which 
all others arc to be deriyed. This, it is to be pres^uined, will 
tend to produce uniformity throughout the United Kingdom, by 
putting it in the power of every indiv idual possessed of standard 
weights, to vrify lAeasures of capacity with the utmost 
facility, — (Journal of Science.) 


Article XJV* 

NEW SCIENTIFIC BOOKS. 

JUST rujn,isuED. 

A' Critical Inquiry into tlie Ancient and Modern Method of. curing 
D’i,scases in the Urethra and Bladder, By Jesse Foot. Eighth 
Edition. 6s* 

l^ractical Observations on Distortions of the Spine, Chest, and 
Limbs; by W. Tillcard Ward, FLS. See* 8vo. 7s, 

Beaupre’s Treatise on the Effects and Properties of Cold, with a 
Sketch, Historical and Medical, of the Russian Campaign ; translated 
by J. Glendenning. 8vo, 10^. 6c?. 

Ticdenian^s Anatomy of the Brain. 8vo. VJs. 

Kirby and Spence s Entomology. Vols. 3 and 4. 21, 2s. 

lialVs Medical Essays, 45. 

Mr. Davies’s Now Tables of Life Contingencies. Bvo. IO 5 . 
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Article XV* 

NEW PATENTS. 

F. Halliday, Hani, Surrey, for impr&vcaienls in miichiner}' to be 
operated upon by steam. — Dec. 9. 

J. C. Dyer, Manchester, patent card manufacturer/ for improve- 
ments in machinery for making wire cards for cardidg wool, cotton, 
tow, &e. ; and also certain improvements on a machine for shaving and 
preparing leatlier used in making such cards. — Dec. 9. 

R. Addams, 'flu .Tosa Terrace, llainaiersmith, for a method of pro- 
pelling carriages on turnpike, rail, or other roads. — Dec. l^t. 

M. Ferris, Longford, Middlesex, calico printer, forimprovemehts on 
presses or machinery for printing cotton and- other fabrics — Dec. 11. 

J, A. Tabor, Jevvin-street, CrippJegate, for means for indicating the 
depth of water in ships and vessels. — Dec. 11. 

J. M‘Curdy, Oecil-street, Strand, for improvements in generating 
steam. — Dec. *2.1, 

J. Ogslon and J. T. BelJ, Davies-street, Berkeley-s«jimre, watcli- 
makers, for improvements in the construction or manufacture oi‘ 
watches of different descriptions. — Jan. f>, 1826. 

R. Evans, Bread-street, coffee merchimt, for improvements in the 
apparatus for, and process of, distillation. — Jan. 7. 

' li. Houldsworth, the younger, Manchester, cotton-spinner, for im- 
provements in machinery, for giving the taking- up or winding-on 
motion to spools or bobbins, and tubes or other instruments on whi-th 
the roving or thread is roving, spinning, and twisting machines. — 
Jan. 16. 

' B. Newmarch, Cheltenham, for an improved method of exploding 
fire-arms. — Jan. 16. . 

J. liothwell, Manchester, tape manufacturer, for his improved healtl 
or harness for weaving purposes. — Jan. 16. 

H. A. Koymans, Wurnford-court, Throgmorton-street, merchant, 
for improvements in the construction and use of apparatus and w orks 
for inland navigation.-— Jan. 16. 

J. F. Smith, Dunston Hall, Chesterfield, for an improvement in the 
process of drawing, roving, spinning, and doubling wool cotton, and 
other fibrous substances.— Jan. 19. 

W. Wliitfield, Birmingtiam, for improvements in making or manu- 
facturing of handles for saucepans, kettles, and. other culinary vessels, 
and also tea-keitlc handle straps, and other articles. — Jan. 19. 

B. Cook, Birmingham, bra^s founder, for improvements in making 
or constructing hinges of various descriptions. — Jan. 19. 

A. li. Lcorent, Gotteuburgh, merchant, now of King-street, Cheap- 
side, for a method of applying siffam without pressure to pans, boilers, 
coppers, stills, pipes, and machinery, in order to produce, transmit, 
and regulate various temperatures of heat in the several processes of 
boiling, distilling, evaporating, inspissating, drying, and wanning, and 
also to produce power. — Jan. 19. 

Sir K. SeppingSjKnt. Somerset House, for an improved construction 
of such masts and bowsprits as are generally known by the name of 
made mast^ and made bowsprits.—Jan. 19. 
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. Article XVI. 

\lETEOROLOGICAL TABLE. 


liAUOMETF.U. ■ ThERMOWFIEH. 
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Tlie observations in each Jine of the TaWe apply to a periotl of twenty-tour hours, 
begiuning at 9 A. M, on the tlay imlicatcc! in the first column. A dash denotes that 
1 {)e result is included in the next following ob^rvation. 



160 


Mr, Howard^ s Meteorological Journal. [Feb. 1826 . 


REJiARKS. 

y 

Tmlflh Tiwc, 2. Morning rainy : aftemoori fine* .'J. Fine, 4. Itainy. 

5, Very wet morning and evening. 6^8. Fine. 9,10. Cloudy. 11,12, ^Mornings 
foggy. 13. Fine. )14. Rainy, 15. Fine;, 16. Fine: night rainy. 17. Drizzly. 
18. Fine. 19. Rainy morning, 20. Fine. 21. Cloudy. 22. frloomy, 23. Dlooiny ; 
rain at night. 24. Fine. 25, Morning gloomy : drizzly: afternoon fine. 26. Rainy 
evening. 27. Fine ; clear and frosty. 28, Ground covered/ with smw this iijoriiing : 
gloomy* 29. Overcast, 30. Gloomy. 31. Fine. 


RESULTS* 


Wmdai NE,2; E,3; SE,3; $,2; SW, 6; W, 4; W, II. 


Barometer ; Mean height 

For the month . 29*7 55 inches. 

Thermometer: Mean height ^ 

j 

For the month... 43*016^^ 

Eva^ioratiiin • * 0*91 in. 

Rain. 2*70 


Laboratory^ Stratford^ First Months 21, 1826. 


R. HOWARD. 



ANNALS 


OF 

PHILOSOPHY. 

MARCH. 1820. 


Article I. 

On the Going of a Clock with a Wooden Pendidtnn. 
liy Col. Beaufoy, FRS. 

• (To the Editors of the Annals of Philosophy.) 

O3’iNTIiI0Jf.KN5 Bmhcy Heathy Stanmore^ 2, 1826* 

In llio Ayntah of PhHosophi/ for March, 1820, and June, 
182:2, were published the description and going of a clock with 
«tii mivarnished pendulum, of deal; the regularity of time kept 
with this kind \)f wood induced me to try the edect of a rod 
made of wood of .greater density ; for this purpose a very clear, 
dry, and straight-grained piece of teak was selected, and the 
aniK'xed table contains the residt pf eighteen months’ observa- 
lions. By comparing this table with the former, it appears 
that a pendulum with a rod of heavy wood is, in point of accu- 
racy, inferior to 040 made of light, the greatest daily variation 
of tlie clock with the latter being from minus 2-74"^ to plus 1*48'', 
sum 4’*52" ; with the teak from .minus 2-52" to plus 9*5",^uiu 
12 *02"; whether the exactness of the time be in proportion to 
tile liglitness of the wood will be the subject bf future experi- 
ments. ' ; ^ 

I remain. Gentlemen, yours, very truly, 

. Mark Bea ufoy 

New Series^ vol. xi. m 
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Ta(de conlnlnlng the Goingofa Clock vnlh a Teak P,-.»dultan, 


(Jlock fast or ^v-«‘ 1 l^aily 
slow. '* Tate. 


Cloek fast or, 


slow. 


April 1 f-0' 

7 H-0 
10 1 0 

oi ^-0 

hO 

JMay I ^'0 
0 +0 
JO +0 
J9 +0 

‘21 f-0 

iili I 0 
3\ ft) 
June I 

4 -iJ> 

7 +0 
0 1- 0 
1-2 4-0 

IH -hO 
a‘2 f- 1 
‘28 -Hi 
July ^ 

* 4 -h 1 
0 -> O 
13 +0 
17 +0 
ll> +0 
21 +0 
23 H-0 

27 w-O 
Ang, ^ 

9+1 
17 +l 

21 +l 
24+1 

27 + 1 
Sept. 1 f 0 

0 +0 
9 -fO 
i.S +0 
16 +0 
. 18 +0 

22 +0 
2:^ +0 

28 4 0 

Oct. 4 +0 
9 -jO 
14 ^ 0 

.18 4 0 

21 +0 
30 4 0 


7 

J-ort 


01*40 ' 
03*00 
03*90 
16*00 
17-43 
18*36 
23* in 
‘24*07 
:»M*7.> 
37*06 
43*18 
45*‘2l 
45*ol 
47*55 
49*65 
49*75 
51*16 
59*88 
02*7.5 
06*00 
05*73 
0.3*89 
58*04 
57*94 
.53*4.3 
51*60 
50*97 
.5l*.3l 
52*77 
53*40 
09*44 
04*91 
05*15 
04*16 
07*35 
54*00 
50*2S 
51*6.5 
5.3'1.3 
50*60 
48*3:1 
42*.5.3 
38*24. 
36*42 
32*58 
‘26*88 
2? ’.ST 
21*80 
14*76 
08 68 


1*60" 
0*90 
12*10 
1 43 
0*93 
4*79 
0 92 
10-6.S 
2*31 
6 ’ 12 
‘2*03 
030 
2*00 
2*10 
0*10 
1*41 
8*72 
2*87 
3*25 

0 27 

1 *84 
•5*85 
0*10 
4*,5l 
1*83 

; 0*63 
0*34 
1 *46 
0*67 
1(5*04 
4*53 
0*24 
0*99 
3*19 
1.3*,35 
3*72 
1*37 
>48 
‘2*58 

2 27 
3*80 
4*29 
1*82 
3*84 
5*70 
4*51 
0*57 
7*04 
6*08 
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1* 
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f-0*7l I, 
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+ M8 
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+ 0;U5 
+ 0*47 
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+.0*72 
+ 0*55 
-.0*07 
-.0*92 
^1*17 
- 0*02 
-1*13 
-0*9‘2 
-^()*3‘> 
+ 0*17 
+ 0-37 
+ 0*09 
+ 2*67 
-^0*37 
+ 0*06 
-0\83 
+ 1*06 
-2*67 
-0*76 
+ 0*46 
+ 0*37 
-0*84 
-1*13 
-1*45 
-1*43 
-0*61 
-0*61 
-lU 
-0*90 
-0*14 
-1*17 
- 1*01 
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15 -0 05 92 

21-0 16*20 
24 -0 19*72 
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-0 26*82 
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3 *.52 
4*41 
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+ l\50 

26 -0 

4(>*2.5 

l()*3l 
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Feb. ‘2 .,-0 

34*30 

4 *65 

' +1*16 

. • 4 —0 
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b -0 

.2.3*10 

7*79 

-t 1*95 

1‘2 -0 

17*01 

6 16 

■1 1 5t 

• 21 -0 

03*85 
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March 41 f-0 
8+0 
12 +0 
14 +0 
18 +0 
21 +0 
24+0 
.31 +l 
April 2+1 
' + 1 
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Artici.e II. 

« ♦ 

l*es}ifls of' various Mclr.orological Jlegisiei's Jin* the Year 18‘25. 

1 . For Hvlsionj in ConiioaiL TJy M. P. Moyle, Esq. 

(To the Editors oi Annals of Phi losoph if i) 

(;1jNTLK31KN, Jlclaion^ xT(m,^^\H*:ZQ* 

In transmitting you my Meteorological Journal for the ])ast: 
yrar, 1 beg to remark that it difter.s only from my former method 
ol observation in having a hiark Imlh thermometer placed in the 
diiect rays of the sun ; its bulb has a slight coat of black paint, 
into which is stuck a quantity ol‘ finely chopped black wool, ifhcl 
it IS luoiinted on a box-wood scale, a foot above the slated roof of 
a h(^se. It may be useful in ascertaming the solar radiation of 
diis part of the country. • 

1 am. Gentlemen, your obedient servant, 

M.P. Moylk. 
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. Meteorological Table, Extracted from the Register kept at 

K'ufaans Castle, N. Britain. Lut. [)(P 2)^ 30'', Above 
the Level if the Sea 140 feet. 
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I<j.vlreme Cold and Jteat, by SLv*s Thai'momtUr, 
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. For New Malloity lo. By Z\Ir* J. Stock Co em boc 


lOG Mr. SlockloH^i Mel corological Journal for 1825. [^Maucii, 
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N ANNUAL llESTTLTS. 


' . Hannueler. 

\ Tnche<^ 

Iliohest obseVation, Jan. 9, Wind N 30-80() 

Lowest observaiion, Nov. 3, Wind NW 28-560 

Range of tli<i mercury 2-250 

Mean annual barometrical pressure 29-878 

Spaces described by the different' oscillations 64-040 

Total number of changes iu the year 156-000 

Six'a Thermomeft r. 

lUg’host observaiion, July 18, Wind N 88-000’ 

Lowest observation, Dec. 31, Wind N...,, 18-000 

Range of the mercury iu the thermometer 70-000 

IMcan annual temperature 48-171 
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[March, 


Article III. ^ 

0)1 the SoliUiom of the Fanclion \J/‘ a, and their hh)iiLalions, 
By Mr, Vt. G, Horner. ^ 

(To the Editors of the Annals of Philosophy,) 

OENlT.El\IEN% b/Ii, Fth. 11, 182(>. 

In pursuance of a design long entertained, I request the 
favour of your inserting in the Ajnials the annexed investigation 
of the most useful properties of the formula F ^ 

when /* .v = Since the appearance of the Ladies’ 

Diary for 182 1‘, containing a perfectly general solution of this 
(equation, 1 had hoped that my hastily written paper of 18 17 
wo\dd not be quoted as the standard of my views on the sabjeel ; 
but, very ])os.sibly, the succinct statement in tlie Diary may Juivo. 
been overlooked by some of your mathematical readers, 'iliry 
w ill, therefore, 1 conceive, be gratified with tlie present republU 
cation of the same theorem, investigated in a rigor(u.is, yet 
simple and perspicuous manner, ami supported by so much of 
unambitious elucidation as will suffice to convey correct ideas 
both i)f the extent and the limitations whieli are proper to it when 
u]>plied to ordinal, ^\\& particularly to functions. i)n 

tile latter subject, Mr, Jlerupath will perceive that a stai(nnent 
of mine, which he has controverted, is' correct, and that an. 
essential distinction exists betw-ecn x =::: .r„ or the second 
order, anel those superior to it. Tlie foinidatioii upon wliii'h 
correct theories arc to be established,'^ cannot be too cautiously 
laid. I am, yours, very truly, 

W. G. noRXi-K. 

1. ‘Leaving the operations^^p and which are r(?(|ui.bitt,‘ for 
giving the utmost extension to our conclusions, to be siq^plied 

by the reader, I proceed directly to the formula /‘Lr = 

Ueie a,, b.^ &:c, represent certain functions of a variable whose 
mlilual relations to it and to each other, it is onr busMu\ss to 
deler'\nlue. It is a well-kucfwu pro])erty of this formula, and 
for the application of wliich, in the first instance, 1 bedievc, v/o 
arc mdt'bted to Mr. Babbage, that, regarded us a function ol\r, 
it always reproduces fonuulm similar to itself, .An important 
consequence of this remark is, that\r can never interfere iu the 
iiincl ions of : , if it be absent froffi a, b, c, d, at the c^^ofx = 

c ^ assumed as tlie origin of the functions; and, therefore, 

our reasonings, whetlier lliey regard x as a function or of 
caimot clash with each other. ♦ 
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‘2. On tlu' latter of tko two hypotheses, ^ ‘ .v being equal 
bolli to fJ - X wild f f x, we obtain by actual substituBion, tho 
I'ullowiiigApairs of equal values ; 

af> + rtf, = rt /v + (1) 

l)_^ bb. + ad. — b b. + a, d (2) 

‘'r + c._ + a d, 

d + c d, — b d^ + c, d (1) 

From ( 2 ) or ( 3 ), a d. = a. d. Assume, therefore, 

= rt t/, = d s^. ( 5 ) 

Consequently = rt.s,^, andr/,^, = d s.hi 

Substitute these four values in either ( 1 ) or ( 4 ), and we have 

s, ^ s, -j- f, SB ft, -f- r s, (b‘) 

Collecting the results of (“i) and (G), we now luvvti 

rt . rt . y ,, ft , “ 6 *. ,|, , ■" 4 •'1 

•= d .v,, f, = + , — fts. 

•■md conse((uently, 

'* “ 0= ,,- i-v) . ./s-x 

»r, ill u lorni better adapted for simplifying the results, put c/, == 

' wliieh gives 

„ + 

(r/- - A) 1- t/.r * * ^ ^ 

‘h 'riii^ solution, we soc, hinges cutiixdy on the quanlitles .vf 
\'.li()se values jnay be louud as follows. Comparing together 
iJ)f 've tind ^ « 

b. ~ b — {b c — a d) .y, 

'•.+i = <■ s. -f. — (ft c ~ rt d) .y, 

and it* these be substituted in 6%.^^ = b ^ + 1 d' 

(’ > j ,, which is in the next gradation to (0), the result is, . 

s. ^ . — (/> 4. c) 5,.,. , — (/> c — a d) yv. (10) 

so that the (juautities s in qimstion form a vecurriug series, 
whose scale of relation is -j- {b H* c), — {b c •— a d). 

Now we already perceive that the terms of this scahj, ’wliicli 
i'ur conciseness we shall denote by A and — B, arc not altoge- 
ther arbitrary. The purpose of vl general solution will be defeated, 
for example, if either of them vanishes. For, first, let 6 c — a d 
= 0. Then 3 = {h 4- c) which produces = 6 4* c, a 
constant quantity, and, thereforey* a; =: ydr, a constanfquantity. 
la iact, the datum itself gives 

f X = co 7 tstanC (H) 
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Secondly. Let ft + c = o. Then , =s {ad — he) s., 
whence = q,, and therefore y' + * x = /'".x, and / - x = ;t. 
Hence the solution of this equation is 


f.c - 


« c a: 
c + dje 


’(12) 


4. To proceed then with the general inquiry, iu y/hich botli A. 
and B are effective quantities, equation (10) transposed hecoinc .s 

^ A.s,^. + B5,=: 0 (13) 

and, by the theory of equations, this condition is satisfied when 


•s. a r -4- f (14) 

r, p being the roots of the equation 

— A y + B = 0 . (15) 


a and /3 constant quantities whose values remaii: to bo deter- 
ininecl, and .-s any quantity whatever. In fact, direct substitution 
produces 

a r (r- — A ?• + B) + /3 p“ (p* — A p 4- B) 


whlcli is necessarily =:= 0, because each of the parentlielic factors 
is so. 

]Now when 2 = 1, w’^ehave, by (1) comjrared with (5), u x, = 
it h -p a r, giving, ,v., = i 4 - c = A = r 4 - p 9 and by (5; aloiur 
>, = 1. ileuce the equations 




a r 


+ ^ p- = r + p , 


,Vj =: ^4 7’ 4~ p 1 

•which yield by elimination, a = 


;} (k;) 


^ consequeiilly 


.V , r=r a 4- = 0. And these results are con/innod by making 

.2 = 0 ill equation (13), which thus becomes, as it ouglif, 

,s,, — A 4- B = 0 
The correct rSolution, therefore, is. 






(17) 


This solution, detached from the investigation, but j=iuecinclly 
demouslrated, according to Diariau usage, has been more than 
live years before the public, and i.s the must extensive, perhaps, 
that can be obtained. It remains for me to show its application 
to some general bases. 

5. When r, p, are hnaginar^, w e assume, as usual in quadratic 
equations of that description, 


cos. ^ = 


A 

a v/ li 


_ b 

'Q V b c a d 


(18) 


which leads to r, p = (cos. S ± a/ — 1 sill. S) V B, and r", p- 
= (cos, s S + V — 1 sin. ^ S) V B’. 
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Whence 


Mil. ‘ ,0 


== ^ V-- 


and this\gaiu prodnues 

sill, (s 1- 1) S' • f? j»in.(c -{•!)&. A 

y sin. « S gill, c S . 2 cos. S 

The latteiSexproBSsion, in a more coxiveriient form, becomes 

sm.(4-f l) ^ . (b + c) 

Sin. (s f I) b -{' Sin. (5--l> S ‘ ^ 

Tn the mean time, the original assumption in equation (18), 
wlien resolved produces 

j -- (ft* — 2 cos. 2 & . ft c ^ . c^) /r> I \ 

(I __ — --- - ~ ^ •»•**•*■*»*# t^r 7 

(2 d- 2 cos. 2 ^ 

(h<t there Is another quantity, which we may denote by j;., 
and which is connected to the rest by the ecjuations 

P. + f/> “ + Pr ‘'P ('W) 

Avhicli ill tile case vve arc now e.Mmiiiiiiig becomes 

Mn.(s — i> ■'y . (ft -f c) 

sin, c i- 1) ^ 4* sill, (s— 1) •••••••••*• 

tl'ilicsc values arc substituted in the Ibnnulm 

ft -f ((/. — c) X ^ a f ib — p^) X 


/ .i: ^ 


(«/ — ft) f d X (o — ji.) -j- d X 


(24) 


which art*, readily seen to be convertible expressions, though one 
ui‘ them may occasioaially be more convenient tliau the other, 
ihiy conqilcte the solution in the case of imaginary roots, or 4 B 

> A'K 

Vk Inom these formulae, the periodiv species are readily 

tleiived, and in a more natural and perspicuous manner than 
iVoin the independent trains of reasoning wliich liave usually 
hee.u iimploycd. ^ 

general form, then, oi ihe period ic species concerned in 
tlii.s inquiry, being .r = wdiich flows from /" x = ,r, it is 
obvious I’ioin ]i([uatiou 8, that tile general condition of sulutiuii 
is 

.s = 0, i* c. ^ =:^ 0 

- p 

Here, ifr — p := 0, .f is jt .% s^^ z=z 0, which leads fo 
tile truism x = .r, and is no solution. 

If /- + p =:- 0, wdiich is a divisor of .s„ only when n is an even 
number, we have r -f p A 5 = A + c =; 0 ; and, therefore. 


wliicli, as we have already seen (Art.. 3)7 is the proper solution of 
j'^ r ~ a. It is but incidentally a solution in the general event 
of // 2 m, on a well-kqown principle common to all the cases 

n m m. 
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Provided r and p be leul quaiUitios, tlu; case admits no other 
periodical, solution besides Inis. For /•”— p" has no real binomial 
divisor.' but r — p and r + p, and its trinomial divisoi/i are all 
of the form r- — 2 cos. S .r p p, which' in this case is neces- 
sariljr >0. 

)t is true, that since r and p, as the consideration df the hypo- 
thesis 1 ' — p ■= 0 has proved, are always unequal, /ne following- 
conditions will obtain in the general case of re^froots ; viz. if 
we take r to be tin; greater root, and u infinite, w e shall have 
i].j^ = constant, and tiience 


T— - = -- 

(r — 6) ‘i ii:v r-^U 




a eouf^tant quantity. To this form then, which must be called 
Oficil/afiitv; rather periodicaly the couditiou of veal roots ulti- 
malcly ap})roaclK;s. 

7, 'fho instunc('. of a ball impelled throiigli either hnms of an 
elliplical table, and coniinually reflebted from the rim, affords 
a inactical exernpliiicaiion of this uliimale tendency to sinqiUi 
oscillation ; for niter an infinite number of rcHexions, it will 
vibrate oautiuually in the transverse axis. The analytical expn s- 
sion of the facts would le^dto some unobserved properties ol'ilit : 
clli{)se, if this w'crc the place for -examining into them. It is as 
follows: lets, s, represent the focal Sections of the irajisvcrsi^ 
axis, c the excentricity, and .r the half difference between tlie 
distances of any point of impact from the foci ; then the similar 
half dilference at the subsequent impact will be 


(S^«— .V )c 4 (S««.d- X 




(:>()) 


wljich coutimially approximates, toward the constant value c. 
(See 1.. 1). libi supra,) ' * 

H, After these partial or questionable instances arc clisn)issed, 
it appears that i/naginary values of r, p, are evssenlial to the 
peri(.>dic character. The conditional ecpiations (19), therefbre, 
are, . ^ 


,v = V 

Kin. ly 

k y 




sin. n S' 


ij ■ cus. «+7 


(27) 


Assume S— ■ - , mid these conditions are satisfied, provided k be 


ai) integer, and 2 k not divisible by ii. 

The reason of this restriction is sufficiently obvious; for, 
putting 2k ~ m n, the formul'oe (27) become, when m is even, 

s, = n (cos, 4 mne . \/ B)’*""* = n (-’- A)”"‘ 


ex'pressions which, n being arbitrary, can only vanish in conse- 
quence of tlie simultaneous non-existence. of A and B, and .-.of 
r and p, and in short of the entire bypqthesis. When m is odd. 
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wo have A = 2 cos. nt tt . B ~ 0 ft + c = 0, or 6 =: 
— c, when ?> = — c, equation 21 gives d ==^ — /. — t' 

ff d ^ 0 ; tliat is B “ 0 ; so that here also A aud B vanish 

simultaneously.* . 

\ ( To he conthiitcd ) 


. Article IV. 

On the. Habits and Pood of the Siicklebach.']' 

In volume 3 of the Journal of Science, p. 74, Mi*. Hamage, of 
Aberdeen, has given an account of a Stickleback, which was 
Pakmi alive witli a leech fully as large as the stickleback 
Itself’' in its intestines. The leech in a few niimites” was 
protruded by tlie anal o[)oning*, and crawled on Mr. Rarnage's 
liaiul ; but the stickleback died almost immediately ufler 
giving birth to the strange otfspring, aud the leech survived it 
only about twelve hours.” The ap])earance and motion of the 
1( ecli, it is added, ^^corresponded in every respect with those of 
Iho (’.ommon leech, excepting that the colour was entirely 
white.” The theory olfered to account for this fact is, that 
llu; leech was lodged in the small gut, and most probably had 
beiiu swallowed by the stickleback for food when of a small size, 
ami had grown to its present dimensions in the stickleback s 
belly, a Her having been swallowed.” The leech and the stickle- 
back were transmitted to tlie Museuiu of the lloyal^ Society o.f 
Ediiihurgli, * 

' Epou tins fletail it may be remarked, that the circumstance 
of a stickleback swallowdng a leexh is no unconmiou one, for 
young leeches seem to be the favourite food oi'llio ihree-spined 
stickleback, Gasteremteus avulealaSy IJn, My boys had several 
sticklebacks alive for some months during the last summer, and 
fetl them at first with earth-worms, maggots, and occasionally 
the small house fly, which, how ever, did not seem to be relished* 
Afterw ards, at my suggestion, young Jeeclics were brought from 
tlie ditch, in which the stickleback^ were caught, as being more 
likely with the larviW of aqnatic insects, to form part of their 
natural supply, than the food which w^as submitted to thfur 

* The fallacy of Mr. IFcrapath’s attempt to prove k ^ J « to he admiaMblc, lies in 
his erroneous assumption of the mutual izidependencc *’ of the numerator and denomi- 

nator in the value of d in this case. Kven in the form* which he em-'' 

2 (V 4- cos. TT) 

ploys, the very condition of simultaneous evanescence marks their dependence on each 
otlicr. Fur h 4 - c — o, gives 4 - - - —26 c (6 + t'f 5 = 2 6 c — 2 h c at Uic 

Gallic time that the denominator becomes 2 a — 2 «; which conducts to the same result 
as I have given. ' * • f 

'f' JGdiuburgh Journal of Scien, 9 e, 
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choice* These wer€^ fomid to bo prefeniKl to all other aliment, 
and for abaonth at lea^t they had scarcely any other ib<?cl. The 
species of Ic^echcs procured wcr(‘ the nirudo ^ the 

//. and the ll,compImtafa. To ascertain what si/e ol* 

leech would be swallowed, a male stickleback, of abaut an inch 
and three-quarters in length, was selected, and ptiKin a largo 
tumbler on a imintol-piece, where its mode oi‘ v/tackiug and 
<levouring its prey formed a source of amusement to the children 
for weeks. ^ 

On pulling the', leeches into the water, the stickleback darted 
round the tumbler with lively motions, till it found a leech 
detached, and in a proper situation for being seized. Wlien llu: 
leech was very small, say about half an inch in length, it u as 
often swallowed at once before it reached the bottom nf the 
vessel ; but when a larger one, about an inch, or an iiudi and a. 
half in length, in its expanded state, was put in, and liad faslcmed 
itself by itii mouth to the glass, the oiforts ol*the stickh back to 
seize and tear it frotn its hold were incessant, and never I'ailod to 
succeed. It darted at the loose extremity, or when botlx ends 
were fastened at the curve in its middle, seized it in its xiKudli, 
rose to near the surface, and after a hearty >shako (such as adog 
would give a rat) let it drop, Tlie leech, who evidently wislu cl 
to avoid its enemy, upon its release again attac-hed itself hy its 
mouth to the glass ; but again and again the attack wavS 
repeated till the poor leech became exhausted, and ceased, to 
attempt holding itself by its disc. The stickleback then seized 
it by tJie head in a proper position for swallowing, and after a 
few gulps llie leech disappeared. Tlie //. compUinatay being of 
an ovate form, and liaving aliard skin, w^as not attacked, unless 
when very young, and scarcely two or three lines in length 
and leeches of the other species, whda pretty wdl grown, or 
longer than himself when expanded, were killed in the manner 
above-mentioned, but not swallowed. In one of his attempts to 
seize a leech, the stickleback' having, got it by the tail, the 
animal, curled back, and fixed its disc upon its snout. The 
efforts of the stickleback to i‘id himself of this incumbrance 
were amusing. He let go his hold, of the leech, which then 

• It may be mentioricil as a curious instance of the wonderful arrangements of nature 
in securing tlio continuance vf sj»ecies, that the younij of the W. compfanata^ wiiich J have 
gfiverally found nttaclicd to atjuatic plants, were, in one instance wliich fell under my 
iii'tice, affixed to the under surface of the parent leech. ''Jf his animal which, unlike most 
of its congeners, never swims, had fastened itself to the side of the glass, and tlircc young 
ones, about .1 line in diameter', were thus exhibited to view in a most interesting light for 
• an so low in the scale of existence. Thus protected, tliere was nothing to fear 

from the attacks of the stickleback, or other enemies. They moved occasionally on the 
disc of the mother, und it is conjectured mi^t remain in that situation, until they had 
attained such a size as to render further care on the part of the i>arcnt unnecessary. To 
convince myseli* that this protcctii^ was requisite, I detached one with the point of n 
knife, which was instantly devoured by the stickleback. The young //, comptanata,^ 
from it% tiansparcncy, fomis a beautiful object fox tbo nncxoscopg. 
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luing over his moutli, and darting to the ()ottomand sides of the 
glass all his strength, endeavoured to rub off this taiUalizlng 
morsel. ‘This lasted for nearly a minute, when at last he got 
rid of the leech by nibbing his pack upon the bottom of the 
vessel. The leech, perfectly aware of the company he was in, 
no sooner h^sed his hold than he attempted to wriggle away 
iVoni his devwrer, but before he liad reached midway up the 
f umUer, the stickleback had turned, and finished the contest by 
swallowing him up. 

This voracioUvS mile fish not only preys upon the young of the 
leech, Init vSoinetimes devours the fry of its* own species. In 
two or throe instances, when leeches had not been procured, a 
young stickleback, about half an inch long, was dropped into 
iiie gla«s, and instanily swallowed. On other occasions, when 
ooinc ol' I he larger si/o were put in along with Jiim, ho contented 
himself with killing them, rerhaps the spines of these larger 
lisli, wliicli are erected when in danger, and upon the death of 
the animal, were too strong for the texture of his throat. In the 
ponds and ditches where sticklebacks occur, the young fry will 
always he found to seek protection in the shallowest parts of the 
w'iiivv from- their full-growii enemies. Our stickleback, at 
aiiotlun' time, wlien two ininnows, much larger than himseH*, had 
la rn pul. in to keep him company, attacked them witb fury, 
rhey ihsi iVoni his bite in evident dismay ; and one of them, 
liiuling no tether means of escape, fairly leaped out of the vessel, 
(wen a female of his own species u'as n^t better treated by this 
ungailant tyrant, who allowed no stran^^'er to enter his domain 
with impunity. 

The young of the leech being thus, it is conceived, a frequent 
[hod of the stickleback, it is not marvellous that such a. little 
devourer .sliould occasionally gorge himself by swallowing a 
lc;('ch of large dimensions for the capacity of his stomach. Inat 
this was the case of Mr. Ramage’s stickleback seems evident 
from the situation in which it w as found, near the surface of the 
water, and the I’acility with which* it was caught.- Leeches 
possess the power of contracting^ and expanding themsdves to a 
great degree ; and it is not in the least surprising, that, when 
released from pressure by tlie death of the stickleback, and 
swelled l)y liquid, Mi\ Rainage's leech should appear to be 
larger tlian the animal tliat had swallowed it. That it could 
have lived in tlie stomach of the stickleback from the period 
when it was ^'ery young till it attained the size mentioned by 
Mr, Ramage,.is very improbable. From the circamstanc^e of 
sticklebacks feeding on leeches with avidity, it may be inferred, 
tliat nature has provided them with the means of digesting this 
species of aliment ; and the fact of their being fed for weeks on 
leeches alone, and the usual processes of digestion and excretion 
going on, raises this iufereucei to, absolute certainty. That an 
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animal so tenacious of life as the leech/ should, shortly after 
being s^vv^allowed, he found alive in the iutesjLines of the stickle- 
back, does not, therefore, appear wonderful, and that^e stickle- 
back should have died when a few miimtes out of the water, 
and ill the hands of a child, if> still less so. The wonder w ouUl 
have been, had it continued to exist in aa elementYso foreign tn 
its nature, independent altogether of the danger (^lecch-bii tli in 
the hands of such assistants. 


AiiriciaE V. 

On the Flame of a Candle., By Mr. John B. Longmire. 

(To the Editors of the Antmls of Philosophi/,) 
GENTLEMEN, 

A LIGHTED candle, being a very interesting specimen of com- 
bustion, I have added a trifle to our knowledge of it, in the 
following observations, which I have the pleasure to send lor 
insertion in the of Fhilosopkj/. 

By truncating the flame of a candle, as w^as first ingeniously 
done by Mr. G, Oswald Syra, a cross section of the cone flamh 
is obtained; and it appears a dark disk, surrounded by a lumi- 
nous ring. But in this case, the inflammable material, which 
should form the upper part of the flame, is forced , tlirough t he 
meshes of fine gauze, Jfed being, in the truncation oi a cunimoii 
candle, the vapour of oil and dissipated wick, partly cleconiposed, 
and cooled down by contact with cold iron into an oily smoke, 
it obstructs the view into the interior of thenmdistnrbod flame. 

On coinrncucing some experimental on the flame of a candle, 
I had not any wire gauze \vith me, so 1 made a temporary instru- 
ment with some coarse wire, which, happening to have only twi) 
oblong meshes, divided the /lame at the cop of the cone ; and, 
on sinKiOg it a little, tho flame and some smoke continued to 
pass'iipj/ards on the outside of the exterior bans. In conse- 
cpieuce, 1 saw^ down the interior to the bottom of the blue flame. 
The wick is black, except wdiere in contact w ith flame. A space 
is observable allround the wick, between it and. the blue flame. 
The whole of the, interior, except the wuck, is alight transparent 
medium. 

The vapour of ijpu.dted tallow issues mostly from the low part 
of the black wick, where the heat is least in it, and the melted 
tallow, or vt'ariu oil, greatly prevails there. 

The oil from this part of the wick has a blue flame. When 
tallow is'j^l^)nched with red-hot iron, it burns with a white flame ; 
but so as the iron has cooled below red heat, blue flame 
commenced. We thence see the reason why blue flame is 
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bolow the white flame in -a candle. Bine flame is characteristic 
of oily ingredients, in vegetable, animal, and coaly inflaniihables, 
as cotton7Vpaper, coals, &c. Thus if the point of a penknife 
blade is put through th’e blue flame, it returns coated ^th con- 
densed oil. But oil may be drawn from any part of both flames 
by holding tlte surface of a polished pair of suufiers near them. 
In this case, they grow dim with mist, that, on being rubbed 
with the finger, passes into small globules of oil. This is a 
jilain indication that the interior of the flame is chiefly filled 
with the vapour of oil ; and that a part of it is constantly escaji- 
iiig through the flame. Some of the evaporated oil is probably 
oxidated in the faintly luminous medium which surrounds the 
cone of flame ; at least this conclusion is imore apparent from 
the mixture of blue in the low part of that medium. 

The interposition of the volatilized parts of a burning candle, 
between the wick and air, transfers the power of generating 
flame from the wick to the surface of the cone of ascending 
volatilized matter; and hence points out the origin of flame in 
bituminous inflammables. The ready o.xidation of their volati- 
lized parts is represented by flame, the less rapid oxidation of 
their more fixed or carbonaceous parts by the pervasion of their 
bodies with red heat. Ne.xt the surface only, can that process 
(oxidation) act on the former, while the air can pass into the 
jjorous texture of the latter, and oxidate in every part at the same 
time. Thus flame and red heat both represent oxidation with 
previous decomposition. 


Article VI. 

Astronomical Observations, 1826. 

By Col. Beaufoy, TliS. 

Btiskey Heath, n^ar Stanmore. 

Latitude 51° 37' 44‘3'' North, L-Jitgitude Went in time 1' 20'M". 

* 

'7an. 2. Immersion of Jupiter's first f 16** 48 ^ 31''" Mean Time at Basliey. 

satellite . . . #16 40 56 Mean Time at Greenwich^ 

■>an. 11, Immersion of Jupiter’s first/ 13 10 22 Alean Time at BusHey- 

satellite ( IS U 43 Mean Time a^Orcenwich* 


Series, voL. xi. 


N 
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Article VII. ^ 

Memoir on the Expediency of surveying the Indian Archipelago. 
(To the Editors of the Annals of Philo^4phy.) 

Amongst the many voyages of discovery and survey by 
^vhich the last sixty years have been distinguished, it is not a 
little surprising that some of the most interesting portions of the 
globe should still remain unexplored. So minute and extensiv(* 
liave been the researches of our navigators in every other direo 
lion, that no one will be at a loss to recognize in the excGptit)n 
liere figured, the islands of the Indian Archipciago. Yes, nut- 
withstanding the mighty things that have been done, this widely 
spreading cluster may, in many important particulars, be deno- 
minated a terra incognita — one of the brightest regions on tiic 
face of the earth, occupying an immense space of insular surface, 
and, therefore, easily accessible to our power, is, in all that 
regards intimate and authentic information, almost unknown to 
ns. Wot a desolate islet — not a -promontory, creek, anchorage, 
rock, reef, or sandbank; througliout the Whole expanse c‘f the 
South Sea, but is laid dowor with an accuracy that shames the 
charts of many important and dangerous parts of our ow n coasls 
at home, while I questiorr whether there be extant a scientific 
plan of half a dozen harbours (I except some of the more 
frequehted ports in Sumatra and J‘^tva) of the Imndreds of largo 
and beautiful islands that garnish the coasts of I'urther India - 
countries abounding in all that can administer to the wauls, tin 
comforts, and the luxuries of man.' 

Such ignorance is mo^ easily explicable than it is crcdituldc 
to that spirit of enterprize for which this country has, in modern 
times, been sufficiently conspicuous, and which has, especially 
of late years, been exerted upon principles and for purposes 
lionouranle to human nature. 

An entirely new and glorious epoch in the history of geogra- 
phical and hydrographical discovery signalized the reign of the 
Jiist naturalized British monarch of the Brunswick line, and shed 
on it wht\t will probably constitute its brightest lustre in the eyes 
of posterity ; for then commenced that series of undertakings 
which had for their object not the private eniolinneut of indivi- 
duals, or of companies — not even the acquisition of national 
wealth, hut were intended for the benefit of mankind at large. 
Thus while other nations boast of their wars and their conquests, 
we may honestly exult in the far higher renown of having carrie d 
the uoblo and useful sdeucc of navigation to a point oi perfee- 
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lion unequalled, and bf having furnished the ^roun^lwork of 
coinnierc^e, and its* concomitant blessing, civilization, for genera-* 
fions yet unborn. 

Until the year 1764 every entorprize had been set on foot for 
private profit, or for predatory or warlike aggression. Unoffend- 
ing people frequently invaded, insulted, subdued, and 

oppressed, ai^^d hostile retaliation involved the good with the 
guilty. It was reserved for Britain to be the first to renounce 
such debasing ihotives of conduct, and to set an example Avhich 
t he nations of the world might attempt to emulate, but could not 
liope to excel. The moment we set sail from Spithead with 
Uouimoclore Byron, in the Dolplfm (the very names and asso- 
ciations are endearingly oceanic) the sea becomes British classic 
ground, and this without any straining after metaphor ; for one 
of the most patriotic? of our poets, whose muse is identified Avith 
our naval glory, has said, with a felicitousness of diction ami- 
valicd— 

Her march is o’er the moimlain wave. 

Her home is om the deep.’^ 

All tlie principles of nautical adventure from that hour 
assumed a new and more dignified character. Objects the most 
interesting to society were pursued to the sole end that society 
iniglit reap the advantage. An invaluable accumulation of 
natural and scientific'knowIedgG has been the result. 

'fo those who rejoice in the moral, as well as in the physical 
;uul political strength of the cotintry, another effect not less 
important, tliough, perhaps, not quite so evident, will appear to 
Ir.ive sprung out of the enlightened zeal, liberality, and publicitv, 
with which .all these expeditions have been conducted. All has 
biam fair and above board ^ nothing has been kept back. Froux 
ihe number aiu^oornpeteucy of the individuals selected for these 
onterpi izes, and from the permission, granted to all to keep jour- 
nals, tlie most effectual checks to falsehood, the highest incite- 
luents to truth, and the fullest gudirantee of accuracy, have been 
thoroughly ensured to the utmost limit that human knowledge 
admits of. By this means there has been created a greater 
demand, or rather a vehement longing after truth, and as a happy 
consequence, the standard of value of that precious commodity 
has bebn greatly enhanced. 

Prior to the brilliant era in our history to which I have alluded, 
our information respecting distant countries was of a very 
dubious and defective kind, depending entirely on the honesty 
and ability of individual travellers, and at best was taken with a 
large abatement of confidence. Certain general indefinite 
iK»tions were acquired from the details of the older navigators, 
but when it was wished to ascertain positive facts, an intuitive 
distrust was felt that nothing could overcome. So much of the 
vague and the marvellous exUered- into, their histories, that it was 

N 2 
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often impossible toMistinguisli what was true from what was 
false* IHie mind had no resting place. Not to go further back 
than Dampier, the most intelligent, correct, and ir/structive 
voyager, Considering his rank and station,* that any country has 
jnoduced, it is well known that his accounts, until confirmed, as 
they have been, to the minutest point by subsequery:. accredited 
anfhorities, were regarded as little better than We tales of a 
Buccanneer. The same may be said of Lionel, Wafer, Woods, 
Rogers, and otlicrs of the like stamp. Even Anson's voyage, 
though performed by order of the government, has not been 
given to the world with all the marks of authenticity about it 
tlrat could be wished. Bruce, *the Abyssinian, was set down as 
a mendacious fabulist, till lately that justice lias been done to his 
veracity, Hearne’s account of the Copper Mine River was not 
implicitly believed until the disastrous but wonderful Journey 
ofCapt. Franklin to the Shores of the Polar Sea demonstrated 
its general truth. Even the Narrative of Mackenzie, though 
hordeiing nearly on truth, remains to this day unauthenticatod, 
except, by the reports of the fur traders ; nor will scepticism on 
some points be wdiolly set at rest, till the same intrepid and inde- 
fatigable officer dispose of it as he did of the other. Much 
uncertainty prevailed respecting the extent and direction, and 
even the existence of Baffin’s Bay as a hay^ and of Lancnslcr 
Sound, ?<.c. and it is but within the last se\en years that we have 
witnessed the final adjustment of all those important questions, 
and this, be it remembered, has been effected only after repeated 
public expeditions, under the sanction of government, and upon 
the solemn and conclusive guarantee of nationai good faith. 
Compared with the private individual Accounts of which mention 
lias been made, how difiereut is the state of our knowledge 
derived from those invaluable public sources. AH the results 
hav^i^ to the utmost attainable degree, the attributes of moral 
and physical truth. ’ 

A lofty point of elevation has thus been gained by the country 
in regard to its present character, but more especially in the 
relalmn which that character be^r» to posterity. Of this wo 
may be satisfied, if indeed we require any assurance, by reflect- 
ing liow much the want is i’elt of some standard by which to 
judge of the actual tmth and condition of many things belonging 
to antiquity, as these are handed down to us by individuals, 
whether poets or historians. How difficult to get at realities! 
Ofien not till after laborious collating of obscure hints and 
jJiiases, ami then only by* the help of grammatical subtleties, 
strained analogies, and constructive interpretations. If, for 
exauiplc, instead of the scanty and imperfect notices of certain 
tribes of people afforded by .Greek and Roman writers (^however 
worthy of credence, they possessed few means of informing 
themselves correctly), w'o could hav»e the history of an expedi- 
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tiou sent out by the government of Athens or of Rome, at tlie 
commonwealth's expense, in the view and on the resppnsibility 
of the public, how much higher would our gratification be, and 
how much more satisfactory our information. Extejiding this 
principle a little further, may I hot be pardoned for suggesting 
that it mig?U be an object not unworthy of a liberal and fostering 
government, to institute a series of accredited expeditions into 
every country (even of Europe) of which our knowledge is <lefec- 
live, and not leave the investigation to casual explorers whose 
statements, under every advantage* are liable to error. A body 
of general and statistical knowledge would thus bo obtained, 
available for every useful purpose. This is a view of the subject 
that 1 am desirous of \irging strongly, being convinced of its 
beneficial influence in promoting principles and habits which 
tend to exalt us as, a people. Indeed Government has in some 
sort created the desideratum, which, I trust, will not be w anting 
iji all practical endeavours to supjJy. 

Jlut to return. — It does not seem very difficult to explain, or, 
at all events, to state some of the facts and circumstancos winch 
may liave cunsj}ired to make us acquainted with tlic islands ot 
the Southern, Pacific, and Atlantic, and to conceal from fan* 
more immediate view those of the Indian Archipelago. The 
latter were known to exist. Curiosity as to original discovery 
was, therefore, laid asleep. The India Company had, as it were, 
begirt the coasts of the East with a belt of iron that no private, 
enterprize dared to penetrate. The influence of monopoly has 
siiice continued to shut out the British people from all participa- 
tion in thc! advantages of trade. Though the Arc^npelagari 
range" did jmt lie witliiu the more immediate jurisdiction 
of the Company, yet what amounted to a prohibition of in- 
tercourse w-as imposed J>y the regulations of this ebavteriid 
body. So much of the productions of the Eaist us sidficed for 
preventing the different articles from falling too low in the 
market, have been doled out to t^hc country, that India Bonds 
might maintain their price, and India Directors their place. 
While every European power that can send a ship out may pro- 
cure the (now) prime necessary of life tea for a trivial consider- 
ation, the people of Great Britain must pay an exorbiunt prict^ 
for tfie sake of supporting in ulHuence a coparLiiery to which 
they owe not one obligation. , 

All these circumstances threw insurmountable obstacles in the 
way of private mercantile adventure or speculation, and to this 
hour have closed, almost hermetically, all the avenues by which 
the Indian Seas, and the innumerable resources pent up within 
them, might even be approached. Nor can I help presuming 
that Government itself must often have been deterred, or at 
least discouraged, from pushing forward any liBtral system of 
intercourse or colonization by the exclusory regime of our British 
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llajahs. licnce we at once perceive a reason why, on the 
return of„ peace in 1763, the spirit of national curiosity was 

{ prevented from taking that bias which might have led tp a wish 
or more complete information regarding this rich and interest- 
ing part of the world. 

On the other hand, the minds of the learned and tine specula- 
tive had been long agitated by the subject of a So^vt^hern Polar 
Continent* During tlie 17th century, many discoveries made 
in the Pacific by ilie distinguished navigators Tasman, Quiros, 
Dampier, &c. but detailed in such a manner as threw over them 
an air of mystery and romance that tended to whet public appe- 
tite, gave the impulse in that direction to a feeling whicli iiiaced 
had no other outlet whereby to vent itself. Accordingly a suc- 
cession of expeditions on the laudable and benevolent principle 
of enlarging ine boundaries of natural knowledge, was persevered 
in Ibr a period of nearly twenty years, under officers of the 
highest reputation, one especially, the most accomplished navi- 
gator the world has ever beheld. These expeditions, and subso- 

J [uently other projects, such as the transplanting of the bread- 
ruit tree frQin the Society to the West India Islands — objecis 
connected with Nootka Sound, the survey of the north-west 
coast of Arnerica, the pjarsuit of the fur trade, occupied the 
notice of Govemment, and kept the national attention awake 
till the war of the French revolution in a great measure p\it an 
end to all peaceful arts. The hnporlance of New South Wales 
us a convict colony rendered a hydrographical examinatioa of 
its coasts necessary. This led, during tlie short armistice of 
1801, to Jthe sending out of Cap t. Flinders, whose premature 
and lamented death furnishes an instance of tyranny the most 
cruel and refined of wdiich modern history has given any exam- 
ple, and' stamps indelible infamy on t|je Government that sanc- 
tioned it, Europe has rung with indignation cfc the vioience 
done to all the principles and usages of civilized life, and even 
of humanity, by the treatment which this most able and zealous 
officer underwent at the Isle of France. It w’as not the hardship 
arising from a few months’ detention, but a lingering captivity 
of seven long years, under vexations destructive of his health, 
and ultimately of his valuable life. The great things wJiich, w ith 
even small and limited means, he was -able to effect may be 
« regarded as a supplement to that course of nautical investigation 
of which 1 have spoken. The distractions of a fresh war 
tmlbrccd a pause in all the rnore speculative pursuits of Govern- 
ment, nor was it till the year after hostilities had entirely ceased 
that sufficient leisure could be obtained for meditating any 
exploit worthy of our character* At that period an expedition 
connected with opeittlions that had been some time in progress 
for peuetratiffg into the interior of Africa, was sent to the river 
Zaire on the south-west coast of that continent. The unfortu- 
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jiate result of tliat expedition is too well kiiown^ Shortly after, 
the tide of public attention set tow^ards the North Pole under the 
fillacious^hope of there finding an open basin of watei?. This 
current, which a single summer's excursion to Spits^bergen and 
round the head of J3affin's Bay served all of a sudden^ to freeze 
for ever in a manner not yet well accounted for, immediately 
took a more westerly direction, and the minds of all people 
became tilled with a desire of solving the graftd prol)lejm of a 
North-west Passage. This object;^ so greatly interesting to 
geography, has since continued to engross almost entirely the 
]iLibiic anxiety. ^ To encompass it, a series of sea and land expe- 
<litioas, in their nature imminently perilous, have been performed 
uith an ardour and perseveraned not more creditable to the 
])vojectovs than to the devotedness and enduring fortitude of 
those to whom the execution was entrusted. 

While those are ‘pending, hardly any thing of sufficient 
moment occurs to engage public curiosity ; and as from their 
sameness and repetition the edge of novelty and the pain of 
anxiety me much worn off, they have, in a great degree, ceased 
to produce that intense interest which they at one time excited. 
Other fields ofenterprize and inquiry must, therefore, bosouglit 
for, and one in every way productive opens on our view. Over 
the numerous island^ of the Indian Arcdiipelago nature has 
poured her bounties and her beauties with an unsparing hand. 
'These gems of the ocean are the native soil of almost all those 
rave and precious herbs and fruits which minister to marr’s eiijoy- 
jtueals when in health; to his relief when under disease. Yet 
uiore is known of the fungi and the lichens growing on the 
Jrarreu rocks of Melville J^sland, than of the fVagrant'^healtli- 
giving plants of the Moluccas ! As articles of commerce we se(i 
them, it is true, in the j>ackages of the merchant’s warehoiist^ — 
IVurn certain urxiuthcntic sources we gather that they Hourisli 
here or there, but of their minute botanical histoxy we hardly 
know any thnig precise. 

A few species of insects and fish*es from the more frequented 
commercial depots are sometimes brought over to fuimish food 
for speculation, or to raise an eager but fruitless desire for fur- 
ther information on thepart of naturalists;- while the exhaustless 
swarms of enfomonic .and ichthyonic life that every where 
abound in those regions are to us as though they were not. 

We have, “ travelling the country" that riira avis the black 
swan, and other birds from New South Wales, Van Diemen’s 
hand, &c. while the myriads of the feathered tribes that hmmt 
the Archipelagan Seas and Islands are left to be guessed at 
from a few dried skins occasionally finding their way iido our 
cabinets. 

The history of the kanguroo, orn^thorynebus paradoxus, 8cc. 
is familiar as hoiisehold words in the niputbs even of our cbil- 
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dren, while of the multitudes of quadrupeds that inhabit the 
Indian ^sles, we know very little, except when, now and then, a 
specimen chances to meet our eye in the travelling siiowman’s 
caravan, brought home by some captain of the sea, and appended 
to it some idle tale fit only for the nursery. 

Nay, even of man as h‘e exhibits himself in those climates, we 
have notices the most meagre and marvellous, though his history, 
in regard to ma#iy essential points, be there both cuiious and 
important, while in the remotest islets of the South Sea, every 
variety of colour, feature, and form, under which he appears 
has been delineated with the utmost degree of minuteness. 

Thtmgh I am ready to admit that the general view here taken 
is open to some few exceptions, yet I know that in the main it is 
correct. Had all that has been just tirged taken place with 
respect to China or Japan, those countries of civilized barbarians, 
who have shut themselves up from the rest of the world by the 
impassable barriers of despotism and prejudice, we might have 
felt disappointment and regret. But happening in regard to 
countries that hold out every enticement to our research, every 
creek of which is approachable, on vseas over which our powers 
of locomotion are unlimited, it does assuredly seem strange that 
so few attempts have been made to gain an acquaintance from 
which advantages immediate, important, and permanent, must 
have resulted. 

1 have said that my statement is liable to a few exceptions, 
and they are few; for I really arn not aware of the existence of 
any *vork» to which the stamp of truth can be aflixed, beyond 
those of Marsden, KafRes, Crawford, Dr. Jack, and of Dr. Hors- 
field. (Perhaps to this list, a^small number of foreign works, hut 
of inferior reputation, may be added.) These, however, have all, 
except Marsden's Sumatra, made their appearance since the 
period when the comprehensive and energetic?' mind of Lord 
Miiito furthering the liberal views of the British Government at 
home, burst the spell of directorial thraldom and Dutch tyranny 
at the same moment, and broiiglit a little into play the activity 
and geniits of the country. During those fortunate years when 
Java and its dependencies were under the British dominion, and 
which may well be styled their years of jubilee,’’^ much was 
elfeeted, and of the vast harvest still remaining to he reaped, 

; >Hrt)culuriy in tlm departments of natural history, souk, idea may 
)e formed from the earnest given by the distinguished authors 
and naturalists now cited. All, however, that has been eRected 
is but partial and incomplete, as indeed 1 may fairly infer from 


♦ l ■nliaijpily for the cause of science and humanity, the bidght prospects wliich the 
possession of Java by Britain held out, have been blasted by the restoration of tliat 
highly important island to its Bi^tavian masters, whose baneful policy win probably soon 
vmdo the whole tlmt beneficent system instituted by our Government for ameliorating 
the condition of an intelligent, attached, and rapidly improvable people* 
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the candid acknowledgements of the writers themselves, as well 
as from the avow.ed purposes and pretensions of their works. 

It remains then for a wise and generous government to follow 
up by its influence and its power the advantages already gained 
for science and natural knovvle'dge, by extending the limits of 
survey to those, interesting portions of the earth. The present 
is a singularly propitious season. The blessings of peace and 
plenty have been for some time felt" and enjoyed. Government 
has leisure, and it has manifested the disposition to cultivate 
commercial relation on the broad and truly beneficial basis of 
reciprocity. Moreover, independently of the considerations due 
to science and to the interests oJT mankind, there are not wanting 
others that touch this country more nearly than some are perhaps 
aware of. 

The Charter of t}ie India Company must in a few years expire, 
and the management of that unwieldy machine lapse into the 
hands of Government. The prohibitive system will then, in all 
probability, give way to one more consonant to the free spirit of 
commerce and sound policy. Should this happen, it would seem 
greatly desirable that the trade which would then be opened to 
British capital and enterprize, should commence under circum- 
stances the most favouraole, and that our merchantmen should 
not have to navigate unknown seas, but should be provided with 
maps, and charts, and soundings, from the (now) only authentic 
source, our own Admiralty^ that they may be as little as possible 
dependent on the clemency or caprice of setni-barbarians. 

But if, contrary to every reasonable expectation, the treasures 
of commerce must still be withheld from our grasp. by the renewed 
ascendancy of the Company, let not the treasures oi knowledge 
l>e hid from us. This at least is within the conlroul of Govern- 
ment, nor can the ascertaining the actual condition of the Archi- 
pelaguii Islands be deemed any infringement of the Company's 
rights. 

An expedition with this object in view would not partake so 
much oi discovery as of sin^vey. The islands to be visited are all 
known to exist ; no time need be lost in endeavours to find out 
new lands, but every hour would afford scope for industry and 
skill in identifying and tracing the old; in inquiring into the 
customs, languages, character, and physical peculiarities di' the 
inhabitants^ the climate, soil, productions, capabilities, of the 

islands; the most eligible points^of colonization or commercial 
establishrrient, alid all the other multifarious objects which the 
wisdom of Government would not fail to embrace* From a 

\ 

* Thos<j who may be inclined to think that I have spoken with hut little cereitiony of 
the East India Company, I would refer to the works of Staborimis, Von Ilogendorp, 
Sir Stamford Raffles, and Mr. Crawford, in which facts and opinions are stated that 
will doubtless increase in iiuportAnce, as the period draws nigh when the ailairs of thia 
C'Orporatiou must be subject^ ta pi^rlituuetitary revisioa. 
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three or five years" expedition of this kind^ or from several com- 
bined expeditions, conducted by intelligent officers, aided by 
the experience of Sir S* Raffles, Dr* Horsfield, Mr. Crawford, and 
other oniin^nt naturalists and oriental sclmlars, what brilliant 
acquisitions might we not anticipate ! Comparatively small risk 
— abundant means, and leisure to collect and mature observa- 
tions — constant supplies of fresh provisions — within reach of our 
own or friendly settlements, whence as often as might be 
accounts could be regularly transmitted home, and from *ti me to 
time published; in short, such a field presents itself as for extent 
and productiveness exceeds all calculation. 

, I may add besi<les, what to many is becoming a source of sur- 
prise and disappoiritinent, that no exploit of any magnitude 
seems in contemplation to adorn the annals of the present reign. 
It will be remembered that all the magnanimous and disinte- 
rested expeditions sent out by Britain, originated during the 
reign of our late venerable monarch, and that however important 
the enterpri?;es that have been brought to a conclusion since the 
accession of George IV. they are but the sequel of that system 
of generous enterprize which began, but which, [trust, did not 
end with the reign of George 111. And it will likewise he kept 
ill mind that though the course or termination of tlie Niger 
should be found out, or the North-west Passage eflected,'^ or the 
non-existence of the latter determined, the merit and the dis- 
tinction, whatever these may be, will, according to the stric t 
letter of chronology, attach to the memory of that Prince under 
whose reign tlic expeditious were first planned, and partly per- 
formed. The consequence will be, that little of this iancl of 
glory, whatever there may be of any otl\er, ivill be left to form a 
wreath for the brow of our present gracious Soyereign. j* 

Nor should it be wholly forgotten that the French and Ameri- 
can governments may, if we should not' avail themselves ol'tlie 
presciut interval of universal repose, to equip expeditions]: that 
might forestall many of the benefits which are ouns by prescrip- 
tive right, and which are now ready, if vve be not found wanting, 
to drop into the lap of our national prosperity* Some may be 

* Wq stifle our rej^ret at having seen intimated, though in an unofficial sliape, 

that all^urther luuitical attempts xtt a North-west Passage are to be laid aside. Our 
sole reliance then niust now be twi Capt, Franklin, for I should witness with the cK^epest 
regret the noble object which hod so .dong occupied the fenergies of a Parry and his brave 
associates, snatched from our K^ipe by the serfs of a Russian JBoyar. 

-|- W'e ore not unmindful that all the latearctio expeditions, wiili the one to the Coast 
of (iuinea commanded by Capt. Tuckey, wer^ sent out under the auspices of his present 
Majesty when Prince Rc'gent. / 

t This prediction has been in part fulfilled ^nee these remarks were put to paper, 
und is one of the principal reasons wliy they have been obtruded in their present imper- 
fect shape. A French discovery ship has been actually set apart for the coast of New 
tUiinoa, and the Pi?ftsidcnt of the United ifftates has, in a late Message to Congress, 
revived a design" of M^ashingtonS, to survey the entire ebast of America. These expe- 
ditions, tliougb limited to qKftclal purpoi^ now, niay be extended, ox may othtn. 
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ready to cvy out here, So that the benefits become ours, uq 
matter through what channel they voacli us.'^ This is^ not our 
sentiment, for so inveterately are we imbued with national par- 
tiality that we should* wish our own Britain to engross, if pos- 
sible, every great atchievement tcrherself, I object also on Qthcr 
grounds to having any participators in the scheme which I have 
now been so earnestly drawing'. The conduct of France in all 
that relates to the voyage of the navigators Baudin and Hamelin^ 
and their transactions with Flinders, coupled with what we know 
ui' the influence of public opinio?i in tliat country, show suffi- 
ciently what the world has to expect from a French expedition. 

Again, though in America the freedom of the press be reeogv 
nized to its utmost extent, I distrust the ability of those who 
may be employed to perform the work in that finished stylo 
which the advanced state of knowledge renders indivspensablc. 
With Britain it is otherwise. Her openness of proceeding, tlie 
vastness of her reputation, her proved ability, point her out as 
the only power capable of executing the tvisk satisfactorily* She 
has now reached that pre-eminence which entitles her to dictate, 
and ensures the utmost attainable perfection to whatever under- 
taking she applies herself. She has hitherto taken the lead in 
ail that is truly great and liberal in nautical affairs. Her posi- 
tion being withal insular, the character and habiUof her people 
are of necessity maritime and commercial, and their genius bold 
arid enterprising. JVo effort, therefore, should be neglected 
that .can in any way tend to exalt those peculiarities by wliicli 
they are honourably distinguished from any jjyeopic now existing, 
or that ever did exist, and enable them to maintain tlmir high-* 
reaching |)ride of place among the nations. 

In one word, the thing is to be done, and Britain mmt do 
a. . II. 


Articj-e YIIl. 

Some f uvthcr Remarks on the Specific GrnvUi/ of Hydrogen^ and 
on Dr. Front's Modification of the Atomic Theory, in Reply to 
Dr. Thomson. By Harry Rainy, Esq* 

• (To the Editors of the Annals Philosophy.) 

G ENTLEMKN, ' Olns^ow, Feb. J 5, 1 826. 

In a former paper I made some remarks on the new experi- 
ments on the specific gravities of oxygen and hydrogen, recently 
])ublished by Dr. Thomson in his valuable treatise on tlie Prin- 
ciples of Chemical Philosophy . These experiments were consi- 
dered by Dr* Thomson, as distinctly proving that the specific 
gravity of oxygen is to that of hydrogen exactly as l(i to 1, thus 
alfovdmg a strong confirmatioir of the truth ofDr*ProuPs hypo- 
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thesis. I endeavoured to show that when a proper correction 
was made for the influence of vapour, the experiments indicated 
that the specific gravity of oxygen is to that of hydrogen as 
16‘64 to 1, and therefore are opposed to Dr. Front’s views. In 
an answer to my paper (New Series, vol. x, p. -352), Dr. Thom- 
son states that the dilute acid which he employed for disen- 
gaging his hydrogen consisted of 1700 grains of water to 
400 grains of suljmuric acid, that its boiling point was 224°, 
and, therefore, that hydrogen evolved from it at 49° would con- 
tain valour of a tension not exceeding that from pure water at 
37°, woich by Dalton’s table is 0*237. ' If the correction for 
vapour is made on these data, Dr. Thomson shows that it will 
follow from his experiments that the specific gravity of oxygen 
is to that of hydrogen as 16 to 1*0077. In the detail of the 
experiment given in the Principles (vol. i. p. 70), after mention- 
ing that the experiment was performed at temperature 49°, Dr. 
Thomson states expressly that “ the specific gravity of vapour 
at 49° is 0*00533.” I certainly did not suppose that by vapour 
of 49°, Dr. Thomson could mean vapour of temperature 49°, but 
of a tension corresponding to 37°, especially as 0*00533 is pretty 
nearly the specific gravity of vapour at 49°, if calculated by a 
rule which Dr. T. himself has given in the Annals (New Series, 
vol. iii. p^ 305). I did think it likely that the tension of vapour 
from the dilute acid would be somewhat less than from water ; 
but as Dr. Thomson had not stated the strength of his acid, I 
had no means of estimating the difierence, and from his* own 
word.s above quoted, I supposed that he considered the difference 
as too minute to require particular notice. 

1 believe considerable doubts are now entertained respecting 
the correctness of the method of estimating the tension of vapour 
from a liquid by comparing its boiling point with that of another 
liquid, of which the tension at the given temperature is previously 
known. This is the method adopted by Dr. Thomson. 1. 
thought it would be satisfactory to. take the tension of the dilute 
acid directly. With this View I prepared a mixture, containing 
by weight i700 parts .water to 4(X) of the strongest liquid sul- 
phuric acid. This mixture had the specific gravity 1*157, and in 
various careful trials, J found its tension dt to/>e0 32, instead 
of 0 237 as calculated by Dr. 'fhomson: >In order to find its 
boiling point, I heated 'it in a platiiia crucible over a lamp. It 
boiled briskly at 217°. I kept it boiling till its temperature rose 
to 224°, Being covered up and cooled, 186*24 grains of it 
dissolved 39 grams of zinc ; whence if we admit with Dr. Thom- 
son that the atoms of zinc, sulphuric acid, and water, are 
respectively as the numbers 4*25, Sand 1*125, it will follow that 
the acid which boils at 224° consists of 400 anhydrous sulphuric 
acid to 1210 water, or. of 400 strongest liquid acid to 918 water. 
Dr. Thomson has not stated whether his acid consisted of 1700 
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parts water to 400 of thi^ strongest liquid acid, or to 400 anhy* 
drous acid ; but evpn on the latter supposition, if niy experiment 
is correct, its boiling point must have becm considerably below 
224^; and as the experiment was twice repeated without any 
material variation, 1 do not see any reason to doubt its accuracy* 
If Dr. Thomson took the boiling point of his acid in a glass 
vessel, it would account in some degree, though by no means 
entirely, for the difference in our results. I think it unneces- 
sary, however, to make any further remarks on the experiment 
detailed in the Principles, as Dr* Thomson himself seems now 
not entirely satisfied with it; and as he states that out of ten 
similar experiments, this was the pnly one that appeared to yield 
satisfactory results, I am somewhat surprised that he should 
ever have placed much confidence in it, and especially that he 
should have adopted it as a basis on which to raise such an 
impurtant superstructure. 

Jn the new experiment which Dr. Thomson details in his last 
paper, he eneleavours to deprive the hydrogen entirely of mois- 
ture, by passing it through 37 inches of tube filled with chloride 
of calcium, which he had found was sufficient to render the 
liydrogcn gas as dry as it could be made by this method. 1'here 
are several objections to our admitting this experiment as suffi- 
ciently delicate to enable us to decide on the truth of Dr. Prout’s 
hypothesis. 

1. The great \veight of the flask, and tubes and their contents, 
compared with that of the hydrogen to be weighed. The appa- 
ratus with which tlie beam was loaded weighed more than 
fi ihoiuand times as much as the whole of the hydrogen; it is 
not to be expected, therefore, that the absolute weight of the 
hydrogen could be ascertained with minute precision. This has 
been distinctly adverted to by Dr. Thomson himself. 

‘2. The manner in which Dr. Thomson removes the hydrogen 
in the tubes, and replaces it with common air, is liable to 
objection. When Dr. Thomson irUiales air saturated with mois- 
ture at about 60^ through 37 inches of tube filled with the chlo- 
ride of calcium, some of the moisture must be retained; and 
must add to the weight of the tube, and consequently lead the 
experimenter to underrate th^e weight of the hydrogen which has 
escaped. In order to obviate this source of error, the air 
inhaled should have been previously dried by chloride of cal- 
cium. ' ' 

3. It results from this experiment, even supposing it quite 
correct, that the specific gravity of hydrogen is to that of oxygen 
as 1-0077 to 10, or in other terms as 1 to 16*87, 'fliis certainly 
approxiriates pretty nearly to the ratio of 1 to 16 ; but still the 
difference is by no means immaterial. The deviation from an 
integer is 0*12, or about one-eighth, which seems small, but we 
must remember that the utmost possible deviation is 0'5, for were 
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tlie experimental result to vary fi^om 16 by more than 0*5, it 
must approacli some other integer. The variation from the 
theoretic result in this experiment is actually about one-fourth 
of the greatest possible variatian. Dr. Thomson would probably 
reply, that the gVeatest possible variation would be 1 and not O’o, 
if we compare the atomic weights of oxygen and hydrogen, 
instead of their specific gravities; but even admitting this, the 
deyiation from the theory is still about one-eighth of the greatest 
possible deviation. All numbers which have large ratios to any 
given number must of course nearly coincide ivith integral multiples 
of that number^ and the coincidence must be so much the nearer, 
as the ratios wliich the former'have to the latter are larger. This 
is precisely the case with hydrogen. Its atomic weight com- 
pared with other bodies is extremely small, and, theref ore, if wo 
assume it as unity, the atomic weights otlier bodies must 
nearly be integers. Were astronomers to adopt the mass of the 
moon as unity, they might represent the masses of the primary 

I dauets by integers, with great precision, yet I suppose no ono 
las ever fancied that the latter were exact integral multiphis of 
the former. Dr. Thomson will himself admit that the truth of 
the hypd thesis could scarcely be ascertained, were the proofs to 
rest on a direct comparison of the atomic weights of merCury, 
iodine; or even chlorine, with that of hydrogen, because even 
the lightest Cf these atoms, that of chlorine, is about 36 times as 
heavy as the atom of hydrogen. It would not be at all surpriz- 
ing, froui the imperfections 'to which even the most refined 
chemical researches are still liable, that the actual number 
should (litter by more than even a whole unit from the above 
number. Davyds experiments led him to adopt a number which 
on this scale would be 33-}. I believe Dr. Tho]ason".s number 
lo be nearer the truth ; but how are to decide whether the 
true atomic weight is an integer^ when two sets of experiments 
performed with great care indicate a difference of tivo units and 
a half in the result. To asefertain the truth of the theory, we 
must, have recourse to atoms of which thfe weights do not bear 
such a large proportion to that of hydrogen. Such are the atoms 
of carbon, oxygen, and azote. Could it be proved clearly that 
there arc integers on the hydrogen scale,, there would be strong 
reasons for believing that the other atoms are also intl^gers. 
This might at first appear a simple task; but we must remember 
that the object in view is not to discover the integer which most 
nearly coincides with the true number; but to discover whether 
or not the true number be precisely an integer, and not a fraction. 
The method of ascerlaining the relative atomic weights from 
the relative specific gravities of the gases, appears to afford by 
lar the most accurate results ; and yet from the impurity of the 
gases, and from the small quantities that can be weighed, it is 
extremely difficult, if not impossible in the present state of the 
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inquiry, to obtain sufficient data, either for rcfutiuij Dr, Prout's 
theory, or establifihing it on a solid basis, I do iiot^jy^ny means 
object to Dr, Thomson’s iniinbers as very good approximations, 
probably the best which wepoi^sess at present; bat"! am as yet 
unable to see any satislactory proof of their absolute exactness. 
Dr. Thomson observes that in Great Britain at least, the specific 
gravities which he assigns for oxygen and hydrogen are univer- 
sally admitted to Ije true, but 1 am persuaded that they ai'C 
admitted by no means in the rigid mathematical sense in which 
he holds them. 

Dr. 'riiomson, in the conclusion of his paper, has stated some 
other proofs, which appear to him perfectly conclusive in favour 
of Dr. Trout’s hypothesis. I shall make a few remarks on each 
in the order in which they are stated. 

1. Dr. Thomson determined by actual experiment, that the 
specific gravity of hydrogen gas is 0“0()U4 ; and the subsequent 
determination of Berzelius and Dulong approaches very nearly to 
tliis number.” Now Dr, Diomson\s experiments were made on, 
moist gas at a temperature ^nhieh he has not staled. We can- 
Jiof, tliercfore, ascertain from them the precise specific gravity 
^of hydrogen; tliey merely prove, if correct, that the spec] jic gru^ 
city of dry hydrogen is less than 0"0()94. If the experimeuls were 
made at it would follow from them that the specific gravity 
ofliydrogen is about 0*0b2, and consequently that the sj)(^cilic 
gravity of oxygen is 18 times as great as that of hydrogen, and 
that the atom of oxygen is U times as great as that of hydrogen. 
Even were the experiments made at the results would he 
totally iiic.onsisleut with Dr. Trout’s hypothesis. It'was in fact 
tliese V( ry expe^rimcnts'that first led mo to (juesf iou the tnuh of 
Dr. ProurAs liypothosis. \Vhen these experiments were per- 
formed, Dr. Thomson ditl not admit that moisture has any mate- 
rial infiucncejn modifying the specific gravity of tlui gases (see 
Annals^ New Series, vol. iii. p. 302 — 308); but now that he 
admits that influence, I conceive ho must also admit that his 
experiments are hostile to Dr. Trout’s view^s. 

2. Dr. Thomson thinks he has adduced conclusive evidence 
in his Principles that atmospheric air cotisists of 4 volumes azote 
to 1 volume oxygen. I am by no means satisfual with this 
evidence. The results were not uniform. In one instance, Dr. 
Thomson found 79*24f) azote, and in another 8U*92/, and though 
tlic mean of lU experiments, 7U"97, approaches extremely Jiear 
the theoretic number, it dilfersfroin previous experiments made 
by Dr. Thomson himself, as well as by other experimenters, 
lint even were we to admit this point, I do not see how it follows 

that the specific gravity of oxygen is 1-1 111, unless we pre- 
viously know either the specific gravity of azote, or the ratio of 
the atomic weights of oxygen and azote. Dr. Trout extricates 
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himself out of this difficulty by assuming that the atom of azote 
is to that *pf oxygen as 1*75 to 1, and then inferi^ that the specific 

gravity of azote is 0*972. 

3. “ Ihe* specific gravity of agimoniacal ‘gas deduced from a 
mean of Sir H. Davy’s experiments and Dr, Thomson’s is 
0*590237* It has been satisfactorily proved that it consists of 
1 volume azote and 3 volumes hydrogen condensed into 2 vo- 
lumes. Hence if we admit that the specific gravity of azote is 

0*972, it will follow that the specific gravity of hydrogen is 
0*069417.” This evidence appears at first sight satisfactory ; but 
if we assume Dr, Thomson’s experiments on ammoniacal gas, as 
the basis of calculation, we shall find the specific gravity of 
hydrogen to be 0*071, or 0*073 if we take 0*59669, the specific 
gravity of ammonia assigned by Biot and Arago, I see no 
reason for giving a preference to Sir H, Difvy’s result in this 
case, except that it coincides more closely with the hypothesis. 

4. Adopting the specific gravities of oxygen and hydrogen, 
as determined in the last two paragraphs, it will follow that the 
atom of hydrogen is to that of oxygen as 1 to 8*003, a coinci- 
dence so near that we may safely assume tlie real ratio to be, 
1 to 8. This of course I admit, but the accuracy of the conclu- 
sion rests entirely on the correctness of the premises, which I 
have already called in question, 

5. The specific gravity of vapour qpon which Mr. Rainy lays 
so much stress, is founded on the assumption of this ratio. Tpe 
specific gravity of vapour has been settled at 0*625. Now 
vapour is a compound of 1 volume of hydrogen and volume of 
oxygen united together, and condense^ into 1 volume. If we 

subtract 0*555 from 0*625, the remainder 0*0694 must represent 

the specific gravity of hydrogen gas, and 0*0694 : 1/1111 :: 1 : 
16. Therefore all the calculations and objections of Mr, Rainy 
were founded on the admission of the very ratio wfiich he endea- 
vours in his paper to overturn.” 

I have no doubt that the specific gravity of vapour is nearly 
0*625 dr 0^624, as ascertained by Gay-Lussac. I did not assume 
0*625 as mathematically correct^ but partly because I did not 
wish to differ with Dr. ^fhomsonon a point which had no mate- 
rial bearing on the argument. It was obvious to me that .the 
nuinl^^;0ttp5 was not affected with any error that could at all 
inteif|ro with my conclusions. Supposing tlie specific gravity 
of^^^ur to be as low as 0*6, or as high as 0*65, the objections 
jWcal have urged still seem, to ine unanswered. But admitting 
that the specific gravity of vapour is rigidly 0*625, and that each 
volume of it contains 1 volume of hydrogen and half a volume of 
oxygen, I deny that froni these data any inference can be made 
regarding the ratios of thp specific gravities of oxygen and 
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liyrlrogf!!!. Lot us call the specific gravity of hyclrf>gen y, and 
iliat of oxygea .r, it follows from the above statement thai 

•y + I = 0-625. 

This is an indeterminate equation, which of course discloses 
iiulhing with regard to the ratio of y to au They admit of an 
infuMly of values. If we put y === 0*073, we shall find r-=l' KM, 
which \vcn‘ nearly the numbers pitched on by Cay-Lussac. Wes 

Iirill find X 1*11 11 if \vemak(3 y = 0*0694, but that is one of 
fut very points in dispute. Therefore there is no inconsistency 
Ml supposing that the specific gravky of vapour is 0*()25, and yet 
Kiat Dr. fhout’s hypothesis is unfounded. 

Di\ Prout proposed his views, as a probable conjecture, not 
inconsistent with the .established facts of'chemistry, and, there-^ 
hu e, desei ving of further inquiry. Dr. Thomson adopted them 
us c«>nipletely proved, and seems to think that they must be 
admitted to be true, if they cannot be proved to be false. He 
;ic,cordingly introduced them into his System, and did not scruple 
lu ;niy instance to modify experimental results so as to corre- 
jiond with them. Dr. Thomson’s ‘System has long been ('onsi-* 
dered a standard work i)i chemistry, and probably has contributed 
mon^ U.» ditfusc correct views of chemical science tliau any. 
i realise lhat overAvas published in Britain. I think it is deeply 
ho regretted, that in a work in every other respect vso valuable, 
Miusl of the experimental results should be vitiated, by modifying 
duMu to suit an hypothesis, which, whether it be true or false, will 
to n tard the science, if adopted prematurely and on insuf- 
i’ciont evidence. 

Dr. Thomson has well, remarked that this doctrine gives a 
liiallujuiiiiical precision to ohemical research, which the most 
sisnguine cultivators of chemical science could scarcely liave 
luticipated. But just in proportion to the importance of these 
t lew s, IS it necessary rigidly to examine the evidences of their 
iiutli. Tile evidences hitherto adduced appear to me, for the. 
-U'usons already stated, to be by no means satisfactory. Some 
m[ them arc even inconsistent with the truth of the hypothesis. 

1 w ( lukl not, however, be understood as asserting that Dr. Prout’s 
V l(wvs am incorrect. I think it is still a matter open for inquiry ; 
VMul it is a very remarkable circumstance, that though uiorc thah 
Ion years have now elapsed since Dr. Prou't’s paj)er was pub- 
lished in the Annalsy no chemist, except Dr. Thomson, should 
bava. engaged iu any experimental researches on a subject so 
highly important. 

Wliile I thus freely state my objections to the reasonings of 
Dr. Thomson, 1 hope I have clone so with that dcfoveiice which 
due lo his iahuits and experience. The subject evidently 
^ JS'ciO VOL.. XI- A o 
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requires ruiiher elucidation, and 1 am i^ure Dr. Thomson is too 
candid object to its being fully discussed, however clear the 
evidences moy appear to his own mind. 

Hartiy Rainy. 


Article IX. 

Descripiiom of Two neio Minerals, By Mr. A. Levy, M A. 

(To the Editors of the Annals oj' Philosophy,) 
CENTIiEMEN, 

Amono many very interesting specimens, and several iinde- 
fecribecl substances, which were in the collection of Marquis do 
Dree, a)id which Mr. lleuland, who lately* bought it, has added 
to Ids own private collection, are the two of which 1 now send 
the desc'riptions for insertion in the Ammh of Philosophy^ and 
which- belong, I believe, to two new species. For one of them 
1 propose the ivAme of Beudantite, in honour of Mr. Ihaidant, 
and for the other, at the suggestion of Mr. Heulaud, the name (d’ 
Kdnigine, in compliment to Mr. Kbiiig, of the Briti>sh Museum. 

. * IConigine, 

The characters which distinguish this Substance from any 
.litherio described, were ascertained before the arrival of Mar- 
ijuis de Droe's collection into this country ujpona specimen now 
in the possession of the Dowager Countess of Aylesford. The 
specimen which subsequently w^as found to4)elong to the same 
species liad the following ticket (aiu’re rnurialc et phosphate). 
In both cases the mineral occurs in small crystals, eineraUl-green 
and blackisli-green, translucent, And of either of the forms 
vopre^sented by figs. 1, 2, 3. These crystals cleave only and 
veiy easily in a direction parallel to the plane P of the drawing; 
the face obtained by cleay^e is very brilliant, and at right angles 
to the lateral planes w. These lateral planes are generally dull 


Fi^. I. 



Fig. 2. 



Fig. .i. 
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and slightly cur^ ( d, and this last circnmslance gives to the crys- 
tals, which are richer elongated in the direction ot axis, 
something of a barrel shape. Forthe same reason the incidence 
of the lateral planes dould only be obtained by approximation 
by means of the common goniometer, and appears to be about 
A right rhombic prism of 105^ *^ay, therefore, be consi- 
dered as the primitive form. The ratio betw^eeu one side of the 
base and the height has not been determined, because the angle 
of P on e, tig. 3, could, not be measured \yith suilicient acciuacy.. 
The hardness of the substance is nearly the same as that of sul- 
phate of lime, and it is very easily pounded. The crystals arc 
( losely engaged together, and are-placed upon amorphouvS ferru- 
ginous oxide of copper. The locality is Werchoturi, in Siberia. 
Prom the examination of a very small quantity of this substance 
by Dr. Wollaston, it. appears to consist principally of sulpliuric 
acid and oxide of copper, Jitid might, perhaps, be considered as a 
subsulphate of copper. This result shows a great analogy 
between Kimigiue and Brochahtite, which last mineral, examined 
by Mr. Children, was also found to consist principally of sulphuric 
acid and oxide of copper. The hardness, colour, matrix, and 
locality, of the two substances seem also to be nearly the same, 
but their forms appear to be totally difierent. Broebantite occurs 
i)i riiin rectangular tables whose angles are truncated and edges 
beve lled, without any appearance of cleavage. Kduigiue, on the. 
contrary, is met with in barrel-shaped crystals, with an easy and 
most'brilliant cleavage in a direction perpendicular to the axis. 
When these two very rare substances may be procured iri large 
quantities, it will, how ever, be worth the attention of mineralo- 
gists and chemists to compare. them again. 

.^eu^antite. 

This substance occurs in smajl crystals closely aggregated, ol 
the form rei)resented by fig. 4, which is a 
slightly obtuse rhombohedron with the 
summits truncated. Their colour is black - 
at the surface, and their lustre somewhat 
resinous, but thin fragments are translu- 
cent, and of a deep-brown colour. They 
cleave isasily in only one directioii parallel 
to the face a% or perpendicular to the axis 
of the rhombohedron. This face of cleav- 
age, however, is not sufficiently brilliant to 
allow the use of the reflective goniometer 
to measure its incidences upon the planes 
of the rhomboid. These planes themselves arc generally brilliant, 
but sometimes slightly curved. The mean of several measiirc- 
niciits obtained by the reflective goniometer has given for the 
incidence of P on P, 92^ 301, The primitive form of Beudantite 
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is, tlicrrfbrc, an obtuse rhomboid of 92^ 30'. The hardness is 
sensibly greater than that of (iuate of lime. A^hen pounded, the 
colour is of a greeiush-groy. The matrix seems to be the same 
fsobshince in an amorphous st^te with veins of ttbrous hematite ; 
it comes from iloludiausen, on the lihine. 

I am also indebted to Dr, Wollaston for the cdiemical exami- 
nation of this rnineraJ, the result of which is very interesting, the 
only substances he has been able to detect in it being oxide of 
leacl and oxi<lc of iron. 


Article X. 

J)run))lion if the Process <f Antal gamut ion as carried on m 
Gcr/nanjj. Extracted from a Letter to John Taylor, Es(j. 
from John Homy Vivian, Esq. 

Ai’ i'Kii some prcfvxlory observations, Mr. Vivian proceeds to 
d(‘scril)e the Freyberg pro'cesses, which arc stated to be thus 
conducted. 

The .silver is extracted from the ores of the mining districts of 
Sax(m5»-, partly by amalgamation, and partly by smelting ; or, to 
make use of technical terms, some ores are treated in the wety 
and stnnc in the drtf way. There are two works for smelting, 
and one for amalgamation, in the neighbourhood of Frc^ybcrg, 
which is the capital of the mining districts of Saxony. I shall 
confine myself, ui the present paper, to the consideration of the 
processes c^arried on in tbedatter. . 

'fhe Amulgaination-work * is situated in a valley, near the 
village of llalsbrucko, at a distance of about two miles from the 
town of Ineyberg, on the small Viver Mulclp.. I piay licre 
observe, that iir selecting a site for a work of this description, 
regard must bo had not merely to the proximity of the mines 
from wliich the ore is to be obtained, but to the supply of 
Avafer, which should be constant, and in sufficient quantity for 
nil [>urposes for which it may be required. With respect to the 
arrangement of the interior, the work at Freyborg may safely be 
taken as a model, or at all events a description of it will afford 
many useful hints in forming a similar establishment. • Every 
thing is done with a view to save manual labour, and to prevent 
a. loss ol‘ ore or metal in their removal from one place to the 
other, or pilfering on the part of the men. At the close of iny 
remarks, after describing the processes, I sluxll revert to this 
yiart of the subject, which will be then the more readily under- 
stood. 

The processes in an amalgamation-work are grounded on 
elu imcal priiu i[)les. From this circumstance, and from the 
order and method that pervaded every part of the Freyberg esta- 
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hlishment, the extreme neatness anti cleanliness with which it 
was kep(^ and tht\ skill and science with which the ^roc(3sses 
were conducted, together with the civility and attention oFUio, 
agents and workmen/ 1 took a peculiar interest in th^ establish- 
ment, and frequently visited it during my ^e^sideuce in the neigh- 
bourhood. 

It may be well to give a general outline of the nrocesscs, 
before I enter on the details, that the connecting links of the 
system may be understood, , 

Thu lirst. operation that requires description is tJie selection 
ores to form a proper mixture, with reference to the quaniit;^>^ 
silver and sulphur they contain. ‘This is a most material 
to be attended to. It has been before observed that the arfHiil 
garnatioii process succeeds best, when the silver produce is about 
7,;. hlk in the quintal of ore, or abflut 75 ounces in the ton. 
'fhe object, therefore, is, by a selection of different ores, to bring 
the whole as near to this average as can be conveniently 
clfected ; at the. sume'time reg^iird being had to the proportion ol‘ 
sulphur contained in them. This is estimated by the quavitity 
of regnle, or sulphuret, found in the ore ; which i.s asceutainctl 
l}y an assay in the crucible. The standard by which they arc 
governed is, that a proper mixture ‘of the different ores gives 36 
per cent, of regule ; about one-half of ’ which, or perhaps rather 
luoj c, may be sulphur. But as the silver in the Fieyberg ores 
is rarely in the metallic state, at lea^t in any quantity, it becomes 
necessary to detach it f^om its combination with sulphur or 
oiluu* substances, before subjecting it to the actual process of 
amalgamation ; as otherwise these substances would prevent its 
lunou with the merciuy. This is done by adding to the mixture 
(*f j aw ore, 10 per cent, of common salt^ or mui iale of soda ; by 
which, during \Jno operation in the furnace that follows, a cho- 
iuical change is effected. The sulphur becomes acidified, and 
tlit,* acid thus formed, uniting with the base of the salt, forms 
sulphate of soda ; whilst the muriatic acid fhus set free, combines 
with the silver in ihe ore that was pot in the metallic state, and 
Ibrms muriate of silver. , 

In this state the ore is subjected to various nc^ochauical opera- 
tions, with riddles, screens, mills, and sieves,, until it is reduced 
to an iuipalpable powder. It is then submitted to the action of 
the mercury, which is the actual process of amalgamation. This 
is performed in barrels, which are so arranged as to revolve on 
Iheir axis. The mixture or charge in^ each -barrel consists of 
sifted calcined ore, mercury, m,etal!ic iron, and water, incerhiin 
proportions. The ore is composed of sulphate of soda, muriate 
of silver, muriate of iron, and other metals and earthy mutters. 
By the process of amalgamatipn, the barrels being made to 
revolve during a period of 16 or 18 hours, the muriate of silver 
becomes decomposed by tire action of the irou on its acid, and 
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the silv^^r tints rtiduced to the metallic state, combines with the 
mercury, what is termed amalgam ; ^whilst the sulphate 

of soda, llie muriate of iron, and other salts, become dissolved 
in the water. The silver eombined with mercury is then 
likered, by which the surplus metal is separated, and a com- 
pound remains in the sack, consisting of six parts of mercury 
and one of silver. This amalgam is subjected to the action of 
heat in a distilliiig furnace, by which the merc^ury is sublimated, 
and the silver remaiu^. 'The silver is then collected, and 
melted in a crucible ; but as it contains a portion of other metals 
that were combined with it in the ore, it is refined in a cupel or 
^lesUng furnace. The residue from the barrels is washed in 
large vessels, and the particles of quicksilver still remaining, 
are earefully collected. ^ 

Such is the general outline of the procc?iJses: 1 shall now con- 
sider lliern in detail. 

The ores selected for aihalgamatiou at Freyberg are of two 
descriptions; such as contain little or no lead or copper, but 
yiedd from 5 to 8 loth of silver in the centner or hundred weight; 
and stamped ores, that are dressed, clean, and free from earthy 
particles. Each parcel of ore, w-beu received at the work, is 
deposited in a separate hutcli, and its contents in silver and 
regule, with the particulars of its component parts, and the niode 
in which it has been prepared, are carefully noted in an ore book. 
By this arrangeoKuit, the requisite mixture is formed with the 
greatest accuracy. The quantity of ore thus prepared at one 
tiiue is 400 centner, which is a week^s work for four calcining 
furnaces. The contents of this lot in silver, should not exceed 
:200 marks, 'fhe parcels of ore selected for the general mixture 
are wheeled from the ore-house, and spread with great nicety 
over the floor of a spacious apartinent, situated' imraediately 
over the calcining furnac^ss. The bre is deposited in layers, of 
from three to four inches in thickness ; the dry ores are regu- 
larly intennixed wdth those from the stamping houses, and a 
layer of salt is placed' over one of ore. The salt, which has 
been screened to prevent any lumps from remaining, is let down 
on (lie orc,J)y a pipe which communicates with a wooden case 
on the door above, formed so as to contain the requisite quan- 
tity. A heap from 2 ^ to 3 feet in depth is thus formed of alter- 
nate layers ol' ore and salt. As each layer is carelully sju'cad 
over the surface of that beneath it, a regular mixture of the 
whole is obtained, on being cut vertically through. When the 
whole has been well mixed, it is separated into portions or 
charges, of 4 cu t. or two barrow^-loads each. These are removed, 
as it is i’ouud mjcessary, to apart of the room, the floor of which 
is covered with tiles, and is a little lower than Avhere it was 
mixed. These charges arc laid in separate UeapvS, ready for the 
furnaces, which are on the ground-'floor, immediately uu(|er ; so 
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tliat each charge can be -let down through an opening communi- 
cating with the iut,^rior of a furnace. The calcining ^iruaces 
are reverberatory, and of small dimensions. 

Four of these calcining furnaces are arranged together; that 
is, in two rows, with a common stack in the centre. They arc 
surrounded by a screen, which prevents any vapours that may 
escape through the front door from tindiog’ their way into the 
building. The space within the screen communicates with tlie 
Hue. 

The form and arrangement of a furnace for this purpose may 
1)0 modified according to circumstances and the nature of the 
fuel to be employed. The charge of ore ‘in the Freybcrg fur- 
naces will appear to those accustomed to the largo reverberatory 
furnaces of this country, W'hich often contain from 00 to 70 cwt. 
of ore, as exceedingly small. It is possible that the Saxon fur- 
nace may admit of being enlarged with advantage, or perhaps 
improved in form ; but it should be borne in mind, that the 
operation to be performed in it, is not a simple calcination of 
ore, preparatoi'y to its being brought into fusion, but a. process 
in which certain chemical clianges and comhinations' are to he 
effected, on which the success of the whole amalgamatioit 
system depends ; and, therefore, to overcharge the furnace, or 
to make it of such dimensions as might not be in every respect 
most convenient and manageable, with a view to a trifling eco- 
nomy of fuel, would be highly improper. 

On the part of the workmen, the utmost attention is required 
(o prevent the ore from caking together, which, from the mois- 
ture contained in the salt, it is disposed to do ; especially it is 
uecA'ssary tO' avoid the slightest’ degree of vitrification. The 
charge should be kept well rabbled, and should be occasionally 
shifted from one part of tip* furnace to the other, that the w hole 
may he equalfy exposed. The heat should also be regulated 
-.u;cording to the state of the ore. In the beginning, it should 
be very moderate, and should be gBudually increased as the pro- 
cess advances. At Frey berg, when the ore becomes thoroughly 
lieatcd, the sulphur begins to burn ; and when this is perceived 
to be the case, the fire in the grate is slackened ; and instead of 
wood, which is the fuel employed in the first part of the process, 
a small quantity of coalis thrown on, just to keep the fire alive. 
'I'he burning of the sulphur generally continues from two to 
throe hours ; and after it has Ceased, the fire is increased, and 
a tolerably strong heat is kept «p for about another hour, until 
on repeated trials on small quantities of ore, taken out with a 
ladle from different parts of the furnace, no more rjuiphurous 
smell can be perceived; but rather a ismeU of muriatic acid, 
deuoiiug the decomposition of the salt. The ore is then drawn 
out through the front <^oor of the furnace, into a sort ol iron 
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barrow on two wheels, in which it is taken to a convenient place 
to cool.; and the process is repeated on another portion of ore, 
as betorc described. 

'lliis preparatory operation is altogetlier of such iinportance 
in aj) amalgamation work, tliat I cannot too strongly impress 
the necessity of the strictest attention to it and a few observa- 
tions, in addition to those I have before made, may not be super- 
iluous. 

The chemical changes that take olace during, the process arc 
the following. In the first part o: the operation, the sulphur 
becomes acidified, and from there being no fuel to be decom- 
posed during the burning process, the whole of the atniosplicric 
air that passes through the furnace is available for that purpose. 
A portion of the acid thus formed, unites with the metals in the 
ore, and Ibrms sulphates. These are again decomposed on the 
heat being increased, when the sulphuric acid unites witli the 
of the salt, and forms a sulphajte of soda, dr Glauber svilt j whilst 
the muriatic acid thus liberated attaches itself to the silver, for 
which it possesses a strong affinity, and forms muriate of silver. 
Uy this means, the silver contained in the ore is detached from 
its natural combinations, and instead of being in the state of a 
sulphuret, as in the raw ore, it is, by being exposed to the fire 
in conjunction with salt, converted into a muriate. 

The necessity of attention to the quantity*of sulphur contained 
in the ores mixed as I have before described, is easily vmder- 
Btood, on consideriug the nature of the chemical change lo bii 
efl’ceted : for it is evident, that if there should not be a vSidUcicnt 
portion, of sulphur to form the quantity of acid necessary to 
decompose the common salt,, the silver will not be cx>ii\ cited 
into a muriate, and corvsequently it will not be .suited to the 
process of amalgamation. On the qther hand, it is most inatc-- 
riulthat the whole of the sulphur contained in tli‘c ore should be 
acidified, or expelled; for if any portion of it remained in ctuu- 
binatioii with the silver, the^unionof that metal with the meicuiy 
would not teike place. 

The calcined ore, as I shall call it by way of distinction, is 
filled from the depositing place, into small wooden boxCvS, cacli 
containing 1 cwt. Six of these are placed in a square case, and 
raised to the upper story, through an inclosed shaft, byjneans 
of a windlass placed under the roof of the building. The ore is 
liore passed through riddles or screens, in order to separate any 
pieces, that may have been imperfectly calcined, from its having 
caked together. 

The workmen carry the ore in boxes up the steps, and at the 
landing place empty them into the opening, which is Ihrnished 
with a cover; from whence it rolls down over two inclined 
screens placed right and left^ the holes of vv^ch are about liaU* 
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an inch ffjqiiare. The coarse parrs fall into moveable boxes ; the 
fine particles, or what passes through the screen, hiij; into the 
cases, tlie opening to which is on the opposite side to the stairs. 
This machine is inclosed in a wooden case, and is sunnounted 
by a funnel or chiinney, which coinmuiiicatcs with a receiving 
chamber immediately under the root of the building. Hy this 
intKins, any fine particles that fly olF during thd operation are 
collected, and the workmen are not inconvenienced. 

The coarse stuff fronr the upper screen is broken on a table 
])laccd near it, and beii^ mixed with two per cent, of salt is 
again calcined. The finer parts that pass through the ricUlies 
tall into a hopper placed over a wiQveable screen on the under 
floor. 

'flic holes ill the grating of the screen are of two sizes ; those 
ill the upper part being somewhat smaller than those in the 
lower, fl iic calcined, ore falling upon the higher part of the 
screen, the finer juirticles pass through ; those that are fxiarser 
roll down, and some pass the larger apertures of tlie lower part 
of the screen ; whilst that portion wlych is too large for either, 
and which is trilling iii quantity, rolls entirely over 1 he screen, 
and lulls off at the bottom. Thus three sizes of stuff are 
obtained. The coarsest part, which docs not. pass through the 
siaven, is treated in the same way as the coarse stuff from the 
iqiper riddle. The finer parts are passed through wooden pipes 
to the lower floor, and arc there ground in granite mills >vhicli 
urc^ •precisely similar in construction ip those used for grinding 
corjK The ore wdjiich passes through each part of tlie screen is 
ground separately, tJio particles being of an uniforra size. 

After being ground, tlje ore is passed througli a line sieve; 
and being uow^ reduced, to an impalpable powder, is fitf for the 
process of amulgamutiou, » 

'1 he. object HI reducing the ore to so fine a jiowder is, that the 
incmiiy may act on every portion of it, so as to cxtiact the 
siuallo.st particks'of silver it muj% contain. The calcination of 
the ore renders it more frangible, and therefore facilitates the 
operations necessary to bring it to the state just described. 
The ITeybcrg works contain two coarse ^ and* two fine sci'eeus, 
uml I t pair of grinding stones. 

, cmiiinucdJ) 
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Analyses OF Books. 

Philosophical Transactions of the Royal Society of London, for 

1825. Part IL 

This part of the Royal Socicty^s Transactions contains a 
somewhat unusual . number of important as well as extended 
papers, in many distinct branches of philosophical inquiry. To 
give a satisfactory account of every paper would be impractica- 
ble : we must^ therefore, coniine our notice of some to a state- 
ment of their general object, in order to allow room for a more 
complete analysis of others. 

X. On the Anatomy of the Mole Crickets By J. Kidd, MB. 
FRS. Reg. Prof, of Medicine in the University of Oxford. 

The venerable entomologist who has just brought to a con- 
clusion the Introduction to his favourite science, in wliicli, 
with his friend Mr. Spenc«> he was sO long and so meritoriously 
engaged, in his Introductory Address, explanatory of the views 
of the Zoological Club, delivered at the foundation of that Society 
on Nov. 29, 1823, as already ^recorded in the Annah, expressed 
liimself in terms of some regret with regard to the state of the 
Comparative Anatomy of the Invertebrate Animals amongst our 
naturalists. France,^^ he observed; in which this science 
Jias attained to its acme, can boast of her Cuvier, Savigny, 
Marcel de Serres, De Blainville, Chabrier, and others ; Germany 
of her Blumenbach, Ramdohr, Treviranus, llerold, aiul a host 
besides ; Italy of her M/alpighi, Spallalizani, Scarpa, and Poli ; 
HoUanctof her Swammerdam and Lyomiet; ’but the only boast 
of Britain, an illustrious one indeed, ^lec pluribui impar^ is her 
Hunter; and even he, if my recollection does not fail me, 
einploye<l his scalpel chiefly on the higher orders of animals."' 
Whether this reproach, froui^^authority so high, lias roused the 
attention to the subject of those who study the second grand 
division of animated nature, or whether we are to ascribe the 
results we are about to niention to the general stimulus which 
has of late been given to zoological science in general, in this 
country, we know not; btiGcertma.R is, that our anatomy and 
physiology of the InvertehrAta have received some very import- 
ant contributions since Mr.. Kirby's address was pronounced. 
Among the foremost of these is Mr. W. S. Macleay's Anatomi- 
cal Observations on the Tmkaia, a natural group represented 
by the lAinmam Ascidia; arid which completes the circle of 
affinity between the lowest subregnum of the animal kingdom, 
the polype AmVtf,and the acephalous or bivalve Mollnsca, This 
was published in the last part of the Linneaa Transactions ; and 
in the same rank, though perhaps leas rigorously scientific iu its 



V 

1826 \] Philo^ophkai Tr^mattiomfat 1825 , Part II. 

form, we are disposed tb place Dr. Kidd's paper on an extraor- 
dinary and interesting species of the Annulosay in the/I^hiloso- 
phical Transactions i^ow before us. Without farther preface, 
tiiciff w^e proceed to give the results of Dr^ Kidd’s rfesearchcs ; 
and in order to make room for the copious extracts their interest 
demands, giving the descriptions of the less important organs iu 
a compressed form. 

After some general remarks on the natural history, habits, and 
food, of thia Mole Cricket,* the author describes, lu tlie follow^ 
ing terms, its external characters'^ 

Destined like the common mole to live beneath the surface 
of the earth, and to excavate a passage for itself through the soil 
which it inhabits, the gryllotalpa is furnished like the mole, with 
limbs particularly calculated for burrowing ; with a skin which 
effbctually prevents- the adhesion of the moist earth through 
which it moves ; and with exactly that form and structure of 
body, by whicli it is enabled to penetrate the opposing medium 
w'itli the greatest case. At the same iihie, in order to prevent 
the necessity of its excavating a track so wide as to admit of the 
body being turned round in case ofa desire to retreat, it is endued 
w ith the pow'cr of moving as easily in a retrograde as in a ])ro-« 
grossive direction ; ajid, apparently to perform the oflice of 
anlonmH, which warn the insect oi* approaching danger in its 
progressive motions, it has two appendages, which might not 
improperly be called caudal antennae, evidently calculated to 
serve a similar purpose during its retrogade motions; particularly 
us they are furnished with veiy large nerves. The indifference 
with which the insect is disposed to move in either direction is 
manifested by the following experiment: if you touch it towards 
the head, it retreats ; if towards the other extremity of the body, 
it advances. ^ . 

The general colour of the animal is such as indirectly to 
serve as a protection to it, being nearly of the same hue as the 
vegetable mould iu which it lives J so that it is not very readily 
ilistinguished upon being first turned up to view ; and its safety 
seems to be still farther insured by the appearance of death, 

* Tills appropriate name, we may ofeserre, seems U> have been first bestowed ujKiti 
tile aniuml, by our old cntomoli^ist Mou0Vt ; for«in hi;j Jnseciorum aioK. Minhnorum 
^inimalium Thf'ulnim, which was pubKsked atl^ndon in ISfHyund from which, though 
the earliest work expressly devoted to insects^ valuable information may wmietiurcs be 
derived, wc iiiid the subjoined remarks commencing Cap, xxiv. Dc Orj/lloCalpa,*^ 

^'Jiiccat hie quteso nobis praj nominiim inopia <5afO^«lo7ro»«Vv. 

Jlestiiilam quam expressinius, Cordi Spholidylis, Podoiifci vera Tlupreslis est : per. 
peram iiterque Dominant .et nullojiire. Sphondylis eiiim alas non habet, hoc Inscctum 
vidcs aliituiu: Buprestis tantharidi similis apud omnes dicitut; hoc vero animal nee 
fi^ura, ncc colore, ncc magnititdine quicquani co accedit ; ut tnceaiu elytroruin hie ubn 
sentiarn, quibus Cantharides carere nemo sanus contendcrit. GrylUini dicimuB, quia 
eundem^cum Gryllo stridorem node appetente facit. Talpam, quia tenuju coiitinuo 
fodit. Belgis IVeemoL Ang}is/iinkricA'et^ evec/iutre^ atq. etiam Ohnirwormc tlicitur.’* 
Tile name appears to feve been spqedily adopted into general use; for in the Musa^um 
T r«drscflnfiu»i, published only twenty-two ynacs ttfteevruds, iu 1656, among tlic In^ccta 
155 mentioned, Grillo tal^a tatih-gxadu».'* 
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which, in cnmrnon witli many other insects, it assumes wlieri 
suddenly di.^turbed* This stratagem, fur so it may bo called, 
appears to be most dedjdedly practised by the animal while in 
captivity; and if thrown at random out of the vessel in wlitidi it 
has been confined, however unnatural the posture may be into 
which it has been thrown, it remains as it were in a state of 
catalepsy during half a minute or more ; the first indication 
which it gives of recovery from this stupor^ invariably consusls 
in a motion of the extremity of the antenna. 

The general colour of the inject is a dusky brown, passing 
either into u reddish brown; or into an ochry yellow; those 
parts being of the darkest colour which are most exposed to 
view when the animal is moving in the open air. Every part of 
the body is to a greater or less degree covered by a kind of 
down, which seems to be the efl&cient cause of its capability 
of repelling moisture; which capability is . so remarkable, that 
when the insect is plunged under water, it appears as if cased ifi 
silver, or some bright metallic covering ; this appearance being 
evidently derived from a stratum of air, interposed between its 
body and the surrounding liquid. This down not only serves to 
repel the adhesion of any moist substance to Us body, but also 
facilitates the motion o( the animal, by lessening the degree of 
friction which would other^vise take place ; and it is owing to 
tlie saine circumstance that there is aa unusual degree of dilli- 
cuUy in retaining a sure hold of the insect, even when dead ; 
but more especially when alivd, and struggling against deU n- 
tion.. The degree of force which it commonly exerts on such 
occasioni; is very remalkable ; and, from the sensation produced, 
may easily be supposed to be W'hat Ilbsel says it is, equal to the 
counterpoise of two or three pounds. The *skin or covering of 
the insect is in some parts" nothing mere than a thin meiubraue ; 
in other parts it resembles soft leather; and sonietimes equals 
horn or even shell in its degree of hardness/^ 

HcacL Upper part and, sides a thick, hard,, horny case, con- 
taining the motor inuscles of the jaws : in order to strengthen it, 
two firm bars run transversely across the bottom both of the. 
anterior and posterior margin, which are united by a still stronger 
bar running longitudinally from the middle of the one to that of 
the other. , \ v ' 

** The antenna', which are situated near the articulation of 
the mandibles, consist of a gjeat nuiViber of minute segments ; 
resembling beads of a circular foriu : the Aumberof these beads, 
which varies in different instances, is usually from 100 to 110 ; 
raiely more or less: but it is worth noticing that in examining 
the two antennae of the same individual, I sometimes found th-e 
number of beads greater in one than in the other; and as the 
terminal bead differs in its foi'm from all the rest, the result of 
the examination is less open to doubt than it would otherwise 
have been. Each bead is united to the one that precedes ’and 
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the one that follows it by means of a soft, white, very flexible 
meaibvauo ; in coixsequence of which, and of the puinlv/:r of the 
joltits, the insect can move and bead the antennie with great 
facility in every direction, excepting at the very root :• there the 
motion is coniined by a ridge that only admits of its being 
directed fro!u behind, forwards, or versa. 

The anterior edge of each bead is fringed with bristly hair; 
V liich, surrounding the joint that connects it to the following 
bead, gives to the whole, when viewed by a magnifying Ictis, 
the appearance of a sprig of equisetum. The beads are upon t he 
u lioic larger, in proportion p.s they are nearer to the origin of the 
antennm ; but here and there, and without any regularity iu the 
v ariation, one of the beads is cither much larger ormucUsinaller 
than those in the vicinity. 

Whatever be thf. primary use of the antenna) and palpi, on 
which subject entomologists are not agreed, their general 
iniportance is allowed by all ; and is evinced in the pailicular 
instance now before us by the extraordinary attention bestowed 
ujion them by this insect. Those who may be led to watch its 
luihits, will repeatedly observe the aiiteimm bent forwards and 
downwards, by a curious application Of the fore-legs towards 
tli»i mouth : and then by a regulated motion, not unhkti tliat by 
vvhit li the resin is applied to the bow of a violin, they are passed 
tnu ween the 'maxillm : in order, as it would appear, either to 
moisten the organs, or to disengage from their surface, particles, 
of (fust or oilier extraneous substances which may have acci- 
(hnitally adhered to it. With a more rapid motion the inscjct 
bom time to time dresses, if I may use the expression, its pal})i ; 
bonding them inwards anti brushing the surface of their extreme 
['arts by a frequent application, of the maxillae. A similar care 
of t lie anteumy and palpi observable in the gryllus viridivssi- 
mns; \vith tlie additional circumstance, that that insect very 
often passes between its maxiiliie the curiously padded surfaces 
of its foot, much in the same manner as a cat licks its paws. 

The E/jes. The gryllotalpa hte two compound eyes, as they 
arc called, and two ocelli or stemmata. Latreille uses this 
eX[)n‘,ssion ocellus medius subobiteratus from wlucli it may 
l»e inferred that he supposCvS the ocelli to be three in number ; 
but after the most careful examination 1 have not l)een able to 
discover inon- than two. The compound eyes are .'situated 
immediately boliind, but a little exteriorly to the antennm : tlio 
corncm of these eyes, which are large in proportion to the size of 
the head, are segititots of a sphere ; flattened however on the 
innci side so a-s to present a vertical plane surface to a similar 
plane surface in the opposite eye ; and it is' remarkable tiiat this 
part of the cornea, and the mere margin of the rest of it, are the 
only parts capable of freely tiansmitting light: all the remaining 
liortion is covered, ou the interior surface, by an opaque pulpy 
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membrane, or pigmeiits of a mulberry colour ; yet the portion 
obstructed by this pigment is in itself nearly as transparent as 
flint gla^iS : it is studded over on the interior surface vvitli 
numerous depressiejns of a circular form, which, dicing very 
closely set together, give it a reticulated appearance. 

“ The stemmata are placed between the middle of the com- 
pound eyes, so as to be rather further from each other than from 
the eye of the same side. They are not so large as a very 
minute pin’s head, of a lenticular form, perfectly transparent, 
but not quite colourless, resembling particles of very pale cairn- 
gorum quartz. In two instances 1 have fotind only one of the 
stemmata, without any trace of the bther. An anomaly some- 
what of the same kind has been observed by the father of my 
friend Dr. Ogle, of this University, in the case of a man ; on one 
side of whose breast the usual 'rudiments of a mamma were 
entirely wanting. 

“ With respect to the small qusihtity of light admissible 
through the cornete of the eyes of the raole-cricket, it is appa- 
rently sufficient for the i^rposes of an animal living almost 
constantly undei^ound. The spherical form of that part of the 
cornea; which is itself incapable of transmitting light is probably 
intended, as was suggested to me by Mr. Whcssel, to whom I 
am indebted for tlie principal drawing which accompanies this 
pa^er, as a protection for the vertical transparent portion.” 

Thorax. An irregularly cylindrical, anteriorly conical, strong 
horny case, its upper portion and sides covered with line down, 
almost entirely occupied by the muscles of the fore-legs, which 
are attached to an almost bony septum of a complicated form, 
that divides the cavity longitudinally, . 

We pass over the generS account of the .abdomen to that of 
its last segment, which sends out fjom each side of its upper 
surface tw’o caudal antetma,” * as Dr. Kidd denominates them, 
of a taoeriiig form, and differing essentially in structure from 
tliose o; the head, as they ^jre not jointed, excepting at their 
very commencement : they are furnished with short closely set 
hairs, interspersed with long single hairs. They arc evidently 
very sensible, and serve probably to give the animal notice of 
any annoyance from behind ; they are partially hollow through- 
out great part of their extent, and niusclcs may be traced into 
them from the adjoining jpart of the abdomen. 

“ The Legs. Ihe anterior legs passing out from under the 
hind part of the thorax, advance by the side of the head in a 
direction parallel to each other, w’hich is their natural position 
while the animal is at rest. X should deem it a servile adherence 

• As those organs are certainly analogous to the cerci of the fUaiiidee ' iintl sonic other 
families of iibsccts (though they differ from diem in being conical and devoid of joints), 
that appellation, we conceive, would have becnmojre appropriate than the one JDr, Kidd 
asuigna them* 
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to system were I to describe the parts composing these legs by 
the terms strictly indicative of the order of their succession ; for 
thus that part which answers so eminently to the character of a 
hand must be called the tibia. I shall beg leave thprofore to 
state principally that the fore leg of this insect consists of three 
main parts, with a lateral ap]>endage attached to the last of 
them. The two first of the three parts bear some general resem- 
blance to the claw of the crab ; being short and tliick, I'or the 
purpose of aiFording room for powerful muscles, intended to 
move the last part; which is the immediate instrument employed 
by the animal in burrowing. - 

It might ! think be asserted, without the fear of contradic- 
tion, that throughout the wdiole range of animaied nature, there 
is not a stronger instance of what may be called intentioruil 
structure, than is afforded by that part of the mole-ciickct 
which I am now to describe. 

The natural and constant position of this member is worth 
noticing ; tlie palm, as it may be called, facing outwards, and 
llie (daws ranging not in a horizontal but a vertical line, so that 
none of them but the lowermost, and not even this necessarily, 
t ouches the surface on which the animal is walking. Accordingly 
tlie insect does not make much use of its fore-legs in walking ; 
and, if irritated, it advances towards you with these legs elevated, 
ill a menacing attitude as it were; not unlike the corresponding 
attitude of the insect called the mantis. Tlie form of tiie hand 
is tluit of a triangle ; the base of which is formed by the four 
claws, while the apex is situated at thejoiiit connecting tliis with 
the preceding part; by which form and disposilidn two important 
ol)jects are gained; for fhe joint is thus capable of*a much 
grr ater extent of motion- than it could have possessed, had the 
articiduting surface been niore than a mere point; and at the 
Scuue time, tl^ greater extent of the base enables it to act with 
more powerful and more rapid effect than could have been 
otherwise produced. The four cjjfaws, which form this base, 
constitute the proper burrowing instrument; and their shape 
and structure are beautifully adapted to the purpose; forjn^iteacl 
of being covered with down or hair, like all the rest of the limb, 
they are hard, and have a perfectly polished surface; doubtless 
in order to prevent as much as possible the adhesion of the earth 
through which the animal is to make its way; they have each of 
them shar[) but strong points, which proceeding from a broad 
base are thus rendered more effectual. In each also of the 
claws one of the edges is sharp, while the other is comparatively 
blunt’; and all the cutting edges, as also th^ terminating points, 
are directed downwards. Their outer surfaces are slightly con- 
cave both in the longitudinal and transverse direction ; so that 
oil together they form a scoop as it were, by which the earth 
that has been scraped off by the points is moved out of the 
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way. They arc aho each of them divided longitudinally on 
their concave i^idc by three or four slight ridges ; so that, 
though highly polished, their surface is not absolutely smooth ; 
and thus being concave and uneven, they are more apt to retain 
particles of the excavated earth ; which, by filling up the indeii- 
talioiis of the claws, would necessarily impede their due action. 
To obviate this inconvenience, an exceedingly curious instru- 
ment is attached to the upper part of the concave surface of this 
member: thiKS instnimcut consists of two claws, closely resem- 
bling those already described, having by their side a small 
brush as it w'ere, which terminates in tvvo spines. These two 
claws, together with the piecQ bearing tlie spines, arise from a 
single piece, or handle,* which is articulated in such a manner, 
as to move in a plane parallel to that in which the four claws 
arc ))Iacecl : but in a direction opposite to that in wdiichthoy are 
moved : lUey are also placed in such a manner that tlieir points 
and cutting edges are opposed to the points and cutting edges 
of the true claws ; and hence the two parts, thus opposed to 
each other, act like the blades of a pair of shears. When first 
I considered this mechanism, and remembered that in the lora- 
litic^vS where I had found the animal, the cavtii was frequently 
traverse^d by fibrous vegetable roots, which must necessarily 
retard its progress, I supposed that it used this instrument as a 
pair of shears to cut through those fibres. It is lUisel's 
opinioii> however, tliat the instrument is intended to clear tlie 
true claws of the dirt that may from time to time collect npon 
and clog them; and unless both opinions be true, Kdsol^s 
a'i)pears the more probable. But I have not yet concluded the 
account of the curious mechanism «^f this member ; for the 
brush which has just been described, has only sucli an extent of 
motion as enables it to clear the two uppermost claws, or al most 
the three uppermost: the two lowermost ‘however may cJlbc- 
tually be cleared by a kind of feathered spur, which, arising 
from the further extremity of the joint answering to the femur, 
proceeds directly iowarefs the lowest part of the burrowing 
instrument, and is easily made to sweep over the surface of the 
two last claws by bending the intermediate joint, the only ditfer- 
ence in its mode of action being, that it passes over their inner 
instead of their Outer'surface, . . ‘ 

The middle pair of legs, wdiicfi. kre the smallest of the three 
pairs, arises from the under part of the first segment of the abdo- 
minal division: they pass out from the body at right angles to 
the abdomen, and tisually ave seen in that direction whether the 
animal be in motion or at vest^ They consist each of four parts; 
a very short coxa, a femur and tibia nearly eqiial in length to 
each other, and a tarsus, which consists of ^ two long and an 
intermediate short Joint; the last joint terminated by two curved 
spines. There are several sharp, ha;;d, sti'aight spines near the 
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angle made by the imiou of the tihia' with ttle tarsus ; some of 
^vhich being directed downwards, give the insect a ^rmer hold 
in walking. * * ' ^ 

The hind legs bear a general resemblance to ^the middle 
legs ; but the coxa, femur, and tibia, the feii,mr especially, are 
much larger and stronger ; the relative position of the parts 
with respect to each other is the same as that of the middle 
legs ; blit their general direction, instead of being at riglit 
angles to that of the abdomen, is paridlel to it. In addition to 
several sharp spines placed about the joint of the tibia and tarsus, 
and directed downwards as in the middle legs, there arc four or 
iivo others placed at the back of the tibia near its lower extre- 
iniiy, and pointing slightly downwards. The structure of the 
tarsus scarcely dillers from that of the middle leg. Those hind 
legs are evidently the great instruments of progressive or retro- 
gressive motion.” • 

Omitting the description of the wings, and proceeding to that 
of the digestive organs, we find the author combating the opinion 
that the gryllotalpa ruminates, and statii;j^g tl)e internal structure 
of the parts to destroy the probability of its truth. Its digestive 
organs resemble more clos<dy those of a granivorous bird than of 
any other animal. One of the most remarkable is the gizzard, 
which terminates a short tube passing from the crop towartls the 
intestines. It is scarcely larger than a hempseed, nearly sphe- 
rical, consisting of a thick external muscular coat, lined by a 
glandular membrane, the inner s pl ice of which is divided lon- 
gitudinally into six equal parts, ^^^arated. from each other by 
two dark-brown Iiorny ridges; each division is furnished with 
three series of serrated tgeth, of the consistence, and nearly of 
the colour of tortoise-shell, running from the top to the bottom. 
There are 15 teeth in each of the three series of the six divisions, 
making in whole 270^ Four of these divisions terminate in 
a tapering membranous appendage, consisting of a natural fold, 
which serves to convey onwards^ any liuid particles that may 
have been pressed out by the action of the gizzard. - This is 
contained in a large membranous cavity of the shape of a horse- 
shoe, the'^base of which passes across the low^er extremity of the 
gizzard, while the sides form two enormous emea, which ascend 
obliquely outwards on each side of the gizzard. 

Thi^ Jifmum, great intestine, and liver, we have space only 
to mention, and proceed to extract Dr. Kidd^s account of 

The Blood. Upon wounding the animal in almost any part 
of the body, even in cutting off a portion of the caudal antenna, 
there oozes out a very clear thin fluid of a bright honey-yellow 
colour; having sensibly alkaline properties, and coagulating 
either by heat or by the addition of alcohoj. A quantity of this 
fluid, weighing 1*85 grain, being evaporated under an exhausted 
receiver, in which was placed dry muriate of lime, left a s jlid 

Nfw Series, vol. xi. ' 
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residuum of a bright golden yellow colour, which weighed 0*25 
grain; this residuum was brittle, and had the general pro- 
perties of solid iilbiuiiou* The foregoing characters render it 
highly probable that the yellow fluid distributed througli tlu^ 
body of the insect, resembles in its nature the serum of common 
])Iuod, and there can bo no doubt, arguing physiologically, that 
this yellow fluid is the blood or nutrient juice of the aniiual. I 
wish I could as satisfactorily show the means employed by 
jnvtture to distribute this fluid through the system of -this and 
other animals of the same class; for, though I cannot hope to 
discover what more experienced and skilful anatomists have 
sought in vain, a heart, namely, and a system of circubating 
vessels ; yet I caimot subscribe to their opinion, that the blood 
transudes through the coats of the intestines, where of course it 
must be primarily forme<l, and thence passes, as through the 
pores of a sponge, to every part of the body. Both Cuvi(ir and 
M. Marcel do ISerres completed a very elaborate >set of cxj>eri- 
ments for the purpose of ascertaining whether the dorsal vessel 
of insects sends out any lateral branches which might serve the 
j)urposo of a circulating System, or whether any other distinct 
circulating system exists ; but they have entirely failed iii their 
endeavours ; and I feel assured, that wdierc such men have 
failed, others will not succeed ; and yet their consequent suppo- 
sition that the blood is ditfused* through the general substance 
of the body, appears to me very highly improbable, k accords 
not with the general charact^ of those nu.ans by which nature 
usually produces its etiecls ; mere is too hide of art and contri- 
vance, ii‘ \ may use such terms, on such an occasion, in the mode 
supposed to be employed. Jweu in U.ie formation of mineral 
crystals, which are unorganized bodies, the fvttraction by which 
the component particles are aggrega,ted is regulated by laws 
the most systetualically frametl and observed : and whoever has 
viewed with any attention that wonderful monument of huinan 
industry and sagacity, the Anatomical Museum of John Hunter, 
and has tliere seen the proofs of a sanguineous circulation in 
animals of an order so low, that they can hardly be said to have 
any specific form or substance, will ahnost necessarily be dis* 
poscil to expect a similar provision in a class of animuls, whose 
general striiclure is so elaborately and beautifully organized as 
that of insects/' • 

Orgoffs if Itespiralmu Ten stigmata are very distinctly visi- 
l>](i on each side of the body. The first in order beginning from 
the head is vsituated very near the lower part of the posterior 
ridge of the thorvix. This is apparently connected wdth all the 
tvachem, both of the thorax and the head itself. It differs remark- 
ably in size and form from all the rest ; for instead of being a 
iv.i'vc dot or j>oinb it is an elongated fissure, bounded by two 
liorny lips. The second stigma, whiph somewhat resembles in 
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form, though of les» exientthan the preceding, is situated imme- 
diately behind the root of the middle leg; tliQ third, .wliich is 
still less than the" second, is situated immediately behind the 
root of the posterior leg ; from the fourth to the tenti> inclusive, 
are situated near the terminations of tlie corresponding dorsal 
segments of the abdomen. 

"d he stigmata, taken generally, are not the terminallons of 
single tubes ; very frequently two and even more tracheae origi- 
nate IVoni the same stigma; and very soon after the commence- 
ment, on^. or even two of these tracheae subdivide into numerous 
branches, which follow as nearly as may be tlic direction of tho 
original tubes. 

It is generally imderstood, that the tracheae of insects pene- 
trate e^acli organ aild every partbf the body; and certainly the 
case is such in the instance before us. Thus, in that brush of 
capinary yellow tubes supposed to constitute the hepatic system, 
tlie total humber of which amounts to 150 or200,tliere is reason 
to believe that each lul)e is accompanied by a divstinct trachea 
Coiled round it in a long spiral. Again, the two medullary cords 
which connect the several ganglions of the nervous system, are 
in their natural state united together by means of the branches 
of a tracheal tube which runs between them ; a similar tube being 
attached to the exterior edge of the cords ; and the surface of 
wlvatmay be called the brain of this insect is as beautifully 
ebaracterized by the ramifications of the thichem which pervade 
it, as the surface of the pia mater of the human brain by the 
blood vessi Is which penetrate that membrane in every (lin3Ction. 

In meditating on the difficult problem of the sanguineous 
circulalit)n of insects, it has forcibly occurred to me, that the 
Maclic'tc may possibly be the instruments of such a circulation ; 
absorbing the blood or the chyle in the first instance from the 
internal surface of the alimentary canal, and thence conveying it 
to the various parts of the body; nor is this opinion, however 
improbable it may appear, entirely^gratuitous. No difficulty, I 
iqiprehcnd, attaches to the supposition that such an absorption 
may take place ; seeing that innumerable minute ramificatidns of 
the tracheae penetrate the intestinal canal in every part; nor 
docs there seem any difficulty in admitirng that the insect may, 
by the power of exhausting the air from individual trachem, draw 
on the absorbed fluid towards those two lateral tracheal tubes, 
which are apparently a general medium of corntnunication 
between all the other tracheae of the body. And when once the 
blood has reached this supposed point of its course, it is mani- 
fest, that by whatever means the air itself is forwarded from the 
same point to the most distant parts of the body, by a niodifica- 
lion of the same means, the blood may be forwarded to the same 
part; and the elegant proposition of Cuvier^ that ^Mlie blood 
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beins; inc^ipablc of going in search of the air, the air goes in 
search of it, ’ will still remain inviolate. 

it 'should' be argued that the tracheae are not found 
charged with blood after the death of the animal, it may be 
answered, that neither are the arteries in the higher orders of 
aniniids found charged with blood after their death. However, 
1 have actually seen some of the ramifications of those trachem 
wliich are connecU',d with the caeca distended with a fluid of the 
same colour as that found in those organs; and though I liave 
only witncvssed this 1‘act in two instances ; yet such a fact, even 
singly taken, must be allowed to be of opnslderable importance. 

Of one tiling I am certain, that after careful observation, I 
have never founfl the abdominal viscera, I wilt not say bathed, 
as some autliors of credit have expressed themselves, in the 
nutrient fluid which is supposed to* have transuded through the 
coats of tlie intestines ; but I have not evtn found them lubri- 
oatfHl by a greater proportion of moisture than lubricates the 
intestines of the higher classes of animals. 

There is another difficulty which occurs to the hypothesis 
.of the transudation of the chyle through the coats of the intes- 
tines ; for, if the blood be conveyed to the several parts by 
previous general diffusion through the interior of the body, and 
then by absorption into the substance of particular organs, as 
the hepatic tubes, the vesiculm seminalcvs and the ovaries ; liow 
does it happen that the bile, for instance, does not transude 
through the coats of the same vessels, the pores of which have 
admitted the blood from which it has been formed ? It may be 
answered, that the alteration which the blood undergoes in the 
several organs changes its properties cto such an extent, as to 
render it incapable of repassing through the pores which admit- 
ted it, I cannot of course presume tp say that such is not the 
case ; and I am aware that many entomologists w*ill be surprised 
at, and perhaps disinclined to listen to, the opinion liere advanced 
with respect to a sanguineous circulation in insects ; but I 
nevertheless hope that the opinion wiirnot be rejected without 
some. previous attention to it. With regard to the dorsal vessel 
of the gryllotalpa, which in this, as in other insects, has been 
supposed to stand in the place of an arterial heart, 1 have very 
few observations to ofler. It does not agree in its form with the 
description commonly given of this mysterious organ ; for 
though it diminishes in diameter as'^it approaches the head, this 
is by no means the case towards the other extremity of it, I 
have not yet completely succeeded in tracing this vessel to its 
anterior extremity ; because as it approaches its termination in 
that direction, it becomes so delicate as to have hitherto broken 
under dissection before I arrived at the extremity of it. Tow^^^s 
the opposite extremity, it gradually becomes larger from the 

I ■ . 
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centre qf the body, and terminates apparently, in a c^l de sac 
about the last segment but two of the abdomen."’ 

Dr. Kidd next describes the muscles and nerves <)f*t!ie gryllo- 
talpa, the latter arising from a series of nine ganglions; and hes 
gives the following account of the brain. 

The brain diners in colour from the ganglions, being of a 
jmie brownish pink, instead of a cream colour, and in si/.e it far 
exceeds the largest of the ganglions. It consists of two herni- 
s}>heres, separated by a fissure, from each of which pass out four 
processes : the first ,of thcwse ])rocesses unites as above described, 
with a process from the ninth, ganglion, to form the nervinis 
collar of the esophagus ; the second passes to the root of tlie 
antenna; the third, which may be called the optic iKUve, passes 
towards the inner surface of the cornea; and at its extremity 
swells out into a fringed coronet of an orange red colour ; tlfe 
fouvtli process, the extremity of which is also of au orange red 
colour, proceeds to the ocellus or stemma of the corresponding side. 

I'he upper Surface of the braiix is covered by a mass of soft 
substance somewhat resembling loose fat.’" 

'fhe l>aper is concluded with an account of the generative 
organs of each sex, some observations on the casting of the skin, 
and on the organ of sound, and the dimensions of the full-grown 
moie-cricket. 

'The Sexual Organs of the Female. These organs consist o. 
two ovaries, which occupy a considerable portion of the upper 
pait of the abdomen^ and terminate by a narrow duct in a com- 
mon cavity or uterus, which opens externally under the posterior 
edge of the last segipent* but one of the ventral surface of the 
alKlomon. Behind the uterus is an. oblong white body, which, 
originating from a cul de sac, and then doubling on itsolfiu the 
form of a slencler tube, terminates in the uterus. The contents 
of this body resemble a thin white paste. The ovaries are irre- 
gularly peaf-shaj)ed, and consist 'of a transparent membrane 
ii regularly convoluted,*^ through which the ova, enveloped in a 
gelatinous medium, are easily distinguished. In tlie feame 
ovary the ova arc frequently of different sizes artd colours ; those 
which are the largest, and which 1 suppose to be impregnated^ 
are of. a brownish yellow colour; they resist a considerable 
degree of force before they burst, and the contents w hen pressed 
out melt as it w^ere into a soft jelly, leaving a tough membrane 
which enveloped them. The smaller ova are^ of various size's 
and of nearly a white colour, and of a much more slender and 
compressed form than those which I have supposed to be im- 
I)regnated. This difference in the degree of maturation corre- 
sponds with a Tact stated by Rbsel, that the mole-cricket docs 
not deposit all the eggs of the season at one time. In a few 
instances I found two or three ova wdiich had entered the nar- 
rowest part of the duct, and were very near the uterus ; and 
from the appearance of these, which may fairly be supposed to 
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be, if not. impregnated, at least in a state fit for impregnation, I 
have ventured to derive the character of the iiil'iregnated ovum* 
T//e ScitKal Or^mis of the Male. ) hud cissected several 
jnale gryllotalpae before I was fortunate enough to meet with the 
sexual organs fully developed ; and while 1 had ,as yet met 
with only one animal bearing the character of full developcment, 
1 was not certain whether I judged rightly of the natural state 
of those parts; or whether their uncommon degree of enlarge- 
ment were not the effect of disease — the disproportion in size 
between the state in which they had hitherto occurred, and that 
to which I now allude is so enormous. However, subsequent 
dissections presenting the same plnenoinena, I have no scruple 
in considering them as indicating full developement. 

TJie testicles of the male are situated similarly to the ovaries 
of the female, and are not very unlike in general appearance to 
the ovaries of young females ; they differ however in being 
divided pretty deeply into several unequal lobes, the free exlre- 
luities of which look towards each other* They j^end out each a 
very fine capillary tube or duct; which, descending towards tin* 
rectum, is in one part of its passage- convoluted on itself so as 
to resemble the human epididymis partially unravelled* 

The excretory duct above described terminates at the bot« 
tom of a thick pouch, whicli is situated between the rectum and 
the ventral integuments, and in form is not very unlike, though 
larger tlian the uterus, opening externally, i\s the uterus dpes, 
under the posterior* margin of the last but one of the ventral 
segments, of the abdomen. 

** The interior mechanism of this. pouch is extremely curious ; 
for in the upper part there is contained apparatus vsoincvvhat 
in the shape of a coronet, of the coloqr and hardness of tortoise- 
shell ; and at right angles to the centre of this there is fitted a 
similarly hard and horny substance (in shape resembling a short 
flat club), which descends towards the external opening of the 
pouch. 

Behind the pouch arc situated one on eacli side, tsvo oblong 
white bodies, \vhic.h are tivisted into three spiral coils, ajid then 
tenniiuile by an inflected tube at the upper and back part of tlie 
pouch. These bodies evidently answer to the vesicular semi- 
nales of insects in general ; and resemble in their external 
character, and in their white contents, that oval body 

which is placed at the back oftie uterus. There is also another 
pair of vesiculae seminales, as is frequo^^ly the case in insects, 
situated exteriorly to the former; more slender in form, also and 
much more convoluted, which^ apparently terminate near the 
points where the ducts of the testicles terminate. In the 
instances of full developement these bodies are enlarged to six 
times their usual size. Under the circumstances of full deve- 
Ippcinent there is also found, though scarcely perceptible under 
imperfect developement, a large spherical mass, resembling a 
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ball of eider down, skuated immediately at the anlcrjor ed^e 
of the pouch above dejiicribed, and continued ou’ from its 
substance. 

The examination of the mole-cricket has added; as appears 
from the description of the parts, another exception in the case 
of the female as well as the male, to the e^eneral statement, that 
in insects the sexual organs pass out by tlie anus. Cuvier men- 
tions, as the only exceptions to this law, the Juli and Libcllulaj**^ 


Dimemims of a J'uU-groiQn MoU-cr}cket. 

Length of the body from the extremity of the lip to the Indies. 

extremity of the vent 2’0 

Lengtli of the head * 0‘1G5 

- ' thoracic division 0*^ 

— abdominal division 1*33 

Breadth of the thorax 0*5 

abdomen * 0*5 


Jicngth of the aiitennai of the liead 0*825 

- caudal antennae O GGG 


- ' - whole alimentary canal 2*0 

-- - ' esophagus 0*5 

Length from the' crop to the great intestine 0*5 

Lengtli of the great intestine 1*0'^ 


XL Farther Observations on Flanarm* By X R. Jolmsoji, 
M IL FKS. (Sec Anaah for April,^1825.) ^ 

Xll. On the Injlucncc of' Nerves and (jrang/ions in producing 
Aninfal Jleat. By -Sir Everard Horne, Ikirt. VPRS. (Commu- 
nicated by the {Society, fur the Improvement of Anuuui Clie-.. 
misOy.) 

XIH. An Fj&sap on Kgf/pl i an Mammies : vnth Observatiom on 
the Art of FwnbainFntg among the Ancient Egyptians. By A, B. 
f iranville, M 1). FRS. &c. 

The problem of tlie method feally pursued by the ancient 
b"gyptiaiis in the preparation of their mummies, uhich lias so 
long been an opprobriain Aniiquariorumf appears to have beuni 
completely solved by Dr. Granville. We have already given 
some notice (sec Annals for June, 1825), of his researches on the 
^subject detailed in tins paper, from which, as introductory to the 
extract subjoined, our readers will acquire a cozrocL knowledge 
of the principal results of the investigation. We connneiice vvitli 
the external ‘appearances of the mummy which Dr. G. dissected. 

The mammui must have been large during life, for they wen; 
found to extend as low down as the seventh rib, against whicli 
tliey are closely pressed by the arms parsing over them. But 
on lifting the latter, the breasts themselves were raised with 
little exerUo.m Of these organs there remain, of course, little 
more than the integuments, which are of considerable thickness, 
and exhibit the nipples with th^ir smTOunding arcolm in a per- 
fectly distinct jnauner. 
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The hend is closely shaved ; the short hair, which is of a 
brown colour, can be felt on passing the hand over it; and on 
close inspection may be distinctly seen. Externally the cranium 
appears not to have been disturbed in any way. The eyelids 
were in close contact. The nose has been flattened down 
towards the right cheek by the action of the bandages, 'fhe 
lips, from being retracted, allow .the teeth of the upper and 
lowx'r jaw to he seen, perfectly white, and in a sound condition. 
The arms are crossed over the chest, the fore arms directed 
obliquely upw'ards, towards the extremities of the shoulders. 
The fingers of the left hand alone were bent inwardly, the 
thumb remaining extended.’^ • 

" Following up my d€scrij)tibn of the external appearances of 
out mummy, I have to remark that the inferior extremities w ere 
brought together in close contact at the knees and feet, which 
latter.were kept in that position by a contrivance similar to that 
which obtains to this v^ry day in most parts of Europe, of 
fastening the two great toes by means of a piece of rag or tape. 

Numerous and deep wrinkles appeared on the integunionts 
of the abdotuen, denoting that before death, this part of the body 
must hav^ had very considerable dimensions ; a conjecture, the 
correctness of which subsequent inquiries have completely 
demonstrated. 

The general surface of the body is of a deep brown colour, 
Approaching to black, and is quite dry. In parts where the 
larger muscles lie, as the. thighs for instance, the surface feels 
quite soft to the touch,, and the muscles yield slightly to pres- 
sure. The cuticle appears to have been, removed througluuit, 
except at the extreme points cf the fingers and toes, where it 
can yet be seen curled up, retaining the nails, of a deep brown 
colour, in their situation. Some of tnbse, however^ quitted their 
fastening when the slightest attempt was made to detach them.’' 

4 Feet. In. 

Height of the mummy from the vertex of the head 
to the i^uferior surface of the calcaneum 5 

Thus divided. 

Length of the head from the vertex to the first vertebra ' 


of the neck ^ 0 

Length of the back bone from the first vertebra of the 
neck, to the articulation ofthe bs saci'umwdth the os 

coccygis 1 10 

Lengt h of the thigh from the centre of the head of the 

femur tO the Centre of the knee pan 1 

Length of the leg from the centre of the knee pan 
to the inferior surface of the calcaneum \ 1* 


Total 5 
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" The dimensions of the upper extremities and of the foot, 
are these : • • 


Feet- In. 


» 

Length of the ami 1 0 r 

V of the fore arm 0 9 Ytt J ^ ^ 

of the hand from the tip of the middle 
finger, to the articulation at the wrist .... 0 7 

Length of the foot 

Now we find, on comparing 
sion.s with those of the Venus de 
man, Clamper, and others, that i 
so slight, as not to deserve notice* Our murniny is that of a 
person rather taller. The celebrated Medicean statue, which 
stands as the representative of a perfiict beauty, is five feet in 
height, like our mummy, and the relative admeasurements of the 
ana, fore-arm, and hand in each, are precisely similar. 

But in a female skeleton, it is the pelviwS that presents the 
most striking difference in different races. Nothing, for instance, 
can he further removed from the symmetrical form, and from the 
dimensions of* the pelvis in the Caucasian or European race, 
than the same part in the Negro or Ethiopian race. Of this 
fact, 1 sliall be able to convince such of the Fellows of this 
Society, as are not conversant in these matters, by exhibiting 
the most perfect pelvis of a well grown Negro girl, which I pre- 
punul some years ago, in contrast with that of our mummy, 
wliich 1 likewise carefully dissected. When subjected to this 
comparative test, the pelvis of our female mummy will be found 
come nearer to the heau the Caucasian structure, than 

does that of women of Eivopein genera!, and to equal in depth, 
amplitude, aiTd rotundity of outlines, the Circassian form. 

‘‘ In illustration of this remark, 1 made the following mea- 
sure meats. ♦ 


the principal of dlmeiH 

^Medicis, as given fey WihkeU 
the difference between them is 



In. 

Greatest distance or width of the pelvis from the highest ' 


point of the ridge of the ilium on one side, to that of 

the other side H'tV 

Distam;;,^ between the two anterio-superior spinous pro- 
cesses of the ilia 't 10 

Distance between the tuberosities of the ischium. , . .... 
Klevation of the branches of the ischuim to join the 
descending branches of the pubis, and form the sub- 

pubian arch 3 

Greatest elevation of the os innominatum or haunch bone, 
from the tubera of the ischium lo the highest point of 
the pi est of the ilia 8 
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Diameter of the pelvis. 

Transverse, or bf-iiiac diameter 

Antei io-posterior, or sacro-p'ubiaii diameter 4Y:3- 

Oblique, or sacro-llio-<mtyloid diameter 

Not only are these the most perfect dimensions which a 
female pelvis can have, but they are precisely in the proportion 
which the longest diatneter bears to the shortest, iu tlie Venus 
of the Florontino Gallery, according to Camper, namely, as 4G 
to 34; whereas iu the Negro or Ethiopian race, the proportion 
is 39 lo27 t, or what amounts to the same thing*, tJie longest 
diameter of the pelvis of the Negro girl above-mentioned is only 

indies, while the shortest is no more than 3\'’^ inches* In 
this respect my admeasurements agree with those given by 
Soemmering, 

What has just been observed of the skeleton generally, and 
of the pelvis in particular, applies with equal force to the form 
and dimensions of the head. So far from having any trait of 
Ethiopian character in it, this part of our mummy exhibits a 
formation in no way differing from the European. 

On looking at the Plate which reprcvsents with scrupulous 
accuracy the contour of the head of the natural size, it is iaijios- 
sible not to be struck with the likeness it bears io the skull of 
the Georgian female represented iu the ** Decas ferlia Cranio-- 
runC* of Blumenbach’s very instructive collection. In both we 
hav<^ the iacial angle approaching nearly to a right angle ; and 
the configuration of the vertex and occiput in eadi is such, as 
must attract attention for its elegance, mid the indication of a 
somctliing more important than mere beauty. 

It may be affirmed thou, that Cuvier\s ’opinion respccling 
the CJaucasian origin of the Egyptians*, founded omhis examina- 
tion of upwards of hfty heads of mummies, is corroborated by 
the )ireccding observations ; and that the systems wliidi w ere 
founded on the Negro form, are destroyed, by almost all the 
recent, and certainly the most accurate investigations of this 
interesting subject. It is a curious fact, which has been noticed 
by more than one traveller, tliat whole families are to be found 
in Upper Egypt, iu whom the general character of the head and 
face strongly resembles that of the best mummies discovered in 
the hypogoi of Thebes ; and not less so, the human figures 
represented in the ancient monuments of that country,’^ 

“ An incision having been made into the parietes of the abdo- 
men, just below’^ the ribs, and continued dowm to the hip bone, 
on both sides, and carried along tlie margin of the pubis, the 
whole of the integuments and muscles were removed, so as to 
expose that cavity completely to view. The objects which then 
presented themselves were a portion of the stomach adhering to 
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the diaphragm^ the splden much reduced in size and flattened, 
attached to the super-renal capsule of llie left kidney,/aud the 
left kidney itself, imbedded in, but not adhering to the latter, 
and retaining its ureter, which descended into the bladder. This, 
as well as the uterus and its appendages, were observed in situ, 
exhibiting strong marks of having been in a diseased state for 
vSomf,*lline previously to the death of the individual. Fragments 
only of the intestinal tube could be found, some of them of con- 
siderable dimensions, and among them part of the ccecum, with 
its vermiform appendix, and portions of the ilium. Several 
large pieces of the peritoneal membrane were likewise observed.'" 

The cavity of the abdomen being "emptied of all its contents, 
/continued the circular incision back to the spine, which 1 
divided at the first lumbar vertebra. I next sawed ofl' the 
tliiglis a fow inches from the hip, and dissected carefully all the 
soft parts from the pelvis, so as to ascertain the condition and 
diiucusiohs of this important part of the female skeleton. In 
pjeri'ovmiug this last operation, W'hich occupied me two hours a 
rlay for nearly a week (some medical or scientific frieiuls being 
present at each sitting), wc could not help being struck with the 
remarkable degree of preservation of the muscles, such as diad 
never before been noticed in Egyptian mummies, and such as 
to admit of their bqing separated from one another, as readily 
as in the dissection of a recent subject. Nor tvas the pevtejit 
condition of the articulatory membranes and Ugament^i fes?i 
surpri^ing, which allowed us to impart'to the gresft articulation 
of the thigh with the ilium, its various movements, a circurn- 
sraiicc seldom observed, even in modern preparation^i of the 
j)(dvis. 

The cavity of the thorax was next examined, and this 1 
eilecled withwit disturbing the anterior portions of the ribs or 
bn ast bone, by simply detaching ll)e diaphragm all round, and 
bringing it away. It was found ^tliat the pericardium, which 
adiiorcd partially to the diaphragm, came away with it, and that 
a laceration had taken place at the same time in that sac. 

“ This circumstance denoting that the heart \vas presCsnt, I 
iaInKluccd my hand to remove it, when it was found suspcuidcd, 
in sifu, by its large bipod vessels, in a very contracted state, 
attached to the lungs by its natural connexions witli them. The 
latter organs adhered throughout their posterior surlace to the 
ri])s, and were brought atvay altogether in as perfect a state as 
could be effected. 

The last cavity examined was that of the cranium ; for this 
purpose it was sawed in two,, horizontally, and when thus 
opened, it was ascertained that the brain had ^been removed 
through the nostrils; the plates of the inner nasal bones having 
been destroyed in the operation by the instrument employed, as 
evidenced by the state of those parts. It is a matter of no little 
surprise how, under circumstances of so much difficulty, tJic 
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operators could have contrived to remove every vestigp of the 
membranes investing the brain, one of which: is linown to adhere 
firmly in most subjects to the inner surface of the^superior 
cranial bones. There can scarcely be a doubt but that some 
injection had been thrown into the cavity in question, to clear 
it out in so perfect a manner; for no instrument could have 
effected such a purpose. A black resinous substance, but in a 
small quantity, was found adhering to the inner surface of the 
occipital bone, which must have been thrown in quite hot, as it 
had penetrated through, and burnt partially, the superior part of 
the lambdoidal suture through which the liquid escaped, so as 
to be now seen extravasate^ under the scalp. But how this 
liquid resin was thrown in, and for what purpose, it is not easy 
to conjecture. It could 9nly have been made to penetrate 
through the opening which had previously been made in the 
ethmoid bone, to extract the brain ; and if so, it is difficult to 
conceive in what manner it was made to reach the spot it now 
occupies without having adhered to any other intermediate por- 
tion of the cranium. It was remarked, at the time of opening 
the head, that its inner surface was studded with small crystals 
of what appeared to be an animal substance, resembling 

The last observation 1 have to make on the structural con- 
dition of this mummy, refers to the state of the eyes, which 
appear not to. have been disturbed; and to the state of the 
mouth, which was as carefully examined as circumsta.nces 
would admit, without destroying the contour and general 
appearance of the face. The tongue is preserved, and neither 
above ndr below it was there found any coin or piece of metal, 
us recorded of some of the mummies, but a lymp of rags dipped 
in pitch. The teeth, as I before reniarked, are perfectly white 
and intact ; nor did I observe that peculiar cylindrical form of 
the incisores which has beeii assumed by some naturalists, as 
one of the characters of the Ijcad in the Ethiopian race.^' 

The following is Dr. CJranville^s account of the process fol- 
lowed by the Egyptian artists in the preparation of a mummy ; 
as deduced by him with great accuracy, from the results of his 
examination of the specimen just described. 

A. Immediately after death the body was committed to the 
care of the embalmevs, when, in the majority, of cases, the 
viscera of the abdomen,' either wholly, or partially, were forth- 
with removed; in some cases through an incision on the one 
side of the abdomen, .as stated by Herodotus, and as proved by 
some of the mummies examined ; atid in others through the 
anus, in which latter case, the extremity of the rectum was pre- 
viously disengaged from its attachments; all round by the knife, 
and the intestines imperfectly extracted.. The cavity of the 

“ B. The head was eiuptied^ in ^l*instances, of its contants, 
either through tho nostnls, by breaking trough the superior 
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nasal bones, as in the instance under our consideration, as well 
as in that of the heai from Tripoli, already mentiQned, or 
through one of the*orbits, the eyes being previously taken out, 
and artificial ones substituted in their place, after the operation, 
as in the iiisiances of the mummies examined by Sir E. Home 
and Mr. Brodie. The cavity of the cranium was repeatedly 
washed out by injections with some fluid, which had the power 
of not only bringing away every vestige of the substance of the 
brain, but even of the enveloping membranes of it. Yet the 
liquid could not have been of a corrosive nature, else the tento- 
rium, or that membranous floor which supports the brain, must 
have disappeared with the meninges ; whereas it is still in 
existendb, and does not appear to have been in the least in jured. 
A small quantity of hot liquid rosin was then injected into the 
cranium. 

C. The next step taken in the embalming process w^as to 
cover the body with quick lime for a few hours, and after to 
rub the surface of it with a Ifluiit knife, or some such instrument 
as would most effectually assist in remov^ing the cuticle. The 
scalp, however, does not appear to have been touched ; aud 
care \vas taken also not to expose the root of the nails to the 
action of the alkali, as it was intended that these should remain 
m all cases. In the mummy I have described, this point has 
been so much attended to by the cmbalmers, that the nail of the 
principal toe of the right foot having been detached, it was 
replaced and retained in its position by three or four turns of 
tln cad passed around it ; and in this state it must have conti- 
nued for the last thirty centuries. 

D. The operation of removing trie cuticle being accom- 
plished, the body was immersed into a capacious vessel, con- 
taining a liquefied mixture^of wax and resin, the former predo- 
minating; and some sort of bituminous substance being added, 
not however essential to the process. In this situation the body 
was suffered to remain a certain number of days over a gentle 
fire, with the avowed intention of allowing the liquefied mixture 
to penetrate the innermost and minutest structure; nor can 
there exist any doubt, but that on this part of the embalming 
process depended not only its great preservative power, but also 
its various degrees of perfection. Thus, when the process was 
properly* managed and watched, mummies, such as the one 
under consideration, would be produced ; whereas when neg- 
lected or slovenly conducted, the mummy resulting from it 
would present those appearances of dryness, blackness, and 
brittleness^ together with the carboniftcation of the muscles and 
intimate adherence of the integumeutl^d the bones, which have 
been noticed by Dr. Hadley, Professor Gmelin, BJuinenbach, 
Hunter, Dr. Baillie, Mr. Brodie, Jomard, and others, when they 

imperfect or mfetior mummies. The' fraudulent 
^ubtuaction of the allotted quantity of wax equired for the prin- 
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cipal anti Important part of the embalming process we are how 
considering, oi\the neglecting to regulate the fire in using the 
wax and bitumen, would necessarily give rise to the latter 
results, which the covering bandages were sure to bide from 
the eye of the surviving relatives to whom the body was to be 
returned. It is also fair to presume, that inability or uinvilliiig- 
ness on the part of friends and relatives to pay for the ingredients 
or for the labour necessary to carry on the operations just 
described, have, on many occasions, been the cause of mummies 
being prepared in that imperfect manner which has been noticed 
in so many instances. 

K. When thr; body was taken out of the warm liquid mix- 
ture, every part of it must have been in a very soft anrf supple 
condition, wholly unsusceptible of putrefaction. The nekt steps 
tlnnelbre to be taken with a view to convert it into a perfect 
mummy, must have been those which, had they been taken 
before that part of the process that, has been just described, 
would have exposed the body to inevitable putrefaction, in a 
climate like that of l^gypt. I allude to the tanning of the inte- 
guments, and the exposing of their surface to tlje additional 
inlluence of those salts, the presence of which, as well as that of 
tannin, I have most clearly demonstrated. 

Whether an infusion of the vegetable astringent employed 
for tanning the integuments was bad recourse to in the first 
instance, and the immersion of the body into the concentrated 
water of the natron lakes followed, or wrhetlier the tanning Uquid 
w'tis itself made by infusing the vegefcible astringents tlieinselves 
ill the w»atcr of the natro^ lakeiS^ and the body tlien immersed 
into it, are cjuestions, which it is noitfcer possible nor important 
to decide; the body was unquestionably submitted to the 0[»e- 
ration of both those means, but iu v hat order itds ditticuU to 
ascertain; and when the embalmers judged by the condition of 
the integnuierits, that they were sufiiciently impregnated with 
the active principles employed, tlie body Was allowed to dry for 
a few hours, and then the bandages previously prepared v» ith a 
solution of tainiin also, us proved by my experiments, were 
applied to the dilierent parts, beginning with each separate 
limb. 

While the operation of bandaging toot place, the mummy 
must have boen in a very supple state, else the numerous deep 
longitudinal wrinkles observed in all those parts where the inte- 
guments are genei-ally looser, as in the upper part of the tliighs 
and arms, as well as i>ver the abdomen, and at the breasts, could 
not have existed. Thes^wrinkles; so well marked in the Plate, 
must have been produced by the bandages at the time of their 

(t appears also, that with a view pi renhemg 
more supple in .]yarticular places, where such a condition 
required, and oi obviating the inconvenience of slackness 
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some of the turns, tltey were daubed over m a few places with 
two different substances, the one consisting of wax an/l resin, 
the otlicr of resin aJone, both applied warm ; so tliat, while the 
fust served to give pliancy to some of the linen omplc>yed, the 
second caused the slack and loose edges of the bandages to 
adhere together, by whicli process the whole was rendered 
couij>act and firm, without producing .hardness. 

The lumps of myrrh, resin, and bituminous earth, noliced in 
llic alidouum, were pushed up through the enlarged apeiiure of 
1 ho anus, immediately before the application of the bandages, 
for the purposes already detailed/' E. \V. E. 

{To he continuedJ) 
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Jnn,2(y (confinned). — A paper was read. On the Barometer ■ 
Iw .1, F. Oauielh Ksq. FRS. 

'I'he author, referring to some former papers vvliich lie had 
presented to the Society, >supplics the deficiency, whicli he therein 
rf'grcttcd, of evidence of the gradual deterioration of barometers, 
iVdin registers which had been continued for a suflicaent length 
of time, with the same instruments, to establish the fact. From 
liie Traiisaclious of the Meteorological Society of the Falatinate, 
lie has now extracted the mean annual heights of the mcrctnial 
( olumn at eight different stations in Europe, for twelve succes- 
ivo years, and dividing them into periods of six years each, he 
has shown that* the averages of the last six are invariably lower 
ihau those of the tirst six. He has also mad<i another remark, 
whic h, Jie oJiserves, might have been anticipated from theory, 
llmt the amount of the depression depends, in some measure, 
upon the elasticity of the medium in wdiich the instrument is 
placed. The five series of obser vations, whose mean pressure is 
iuclies, exhibit an average depression of *059 inch in 
twelve years ; while the three series, whose mean pressure is 
2h'\ni inches, present a depression of only *026 inch in ihcj 
same inlervaL 

From ihs*samc Transactions an extract is also made of some 
observations of llemmer, strongly corroborative of the opinion, 
that the air gains access to the vacuum by means of tlie glass 
and not of the mercury. 

Mr. Daniell proceeds to state, that the results of the experi- 
ments which he has instituted with the platinum guard are satis*- 
f u tory, as far as there has be,en time for their developemeut. In 
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a comparison whicli he has lately had an opportunity of making 
with some fresh-boiled barometers of Prof. Schumacher, his 
own guarded barometer, which has been made about fiiteeu 
months, and was formerly in perfect accordance with the Royal 
Society’s standard, agreed perfectly with the new instruments, 
but stoodhigher than the standard; and tbfs result was confirmed 
by a comparison with another barometer belonging to lSh\ IVew- 
man. The author remarks that it is true the difference of ’UOf) 
inch is but small, but that the depression is as much as could 
have been expected, and that the whole number of observations 
bein^ consistent gives weight to the conclusion. 

Mr. D. next brings forward somehighly curious observations of 
Dr. Priestley, whicli not only*^confirm his own opinions, but esta- 
blish the accuracy of Mr. Faraday^s obvservations upon the escape 
of gases from glass vessels, in which he had attempted to confine 
them by mercury, and their preservation by water, under similar 
circumstances, which the author remarks, has been very unneces- 
sarily called in question. Dr. Priestley found, in his experiments 
upon air, that when he was operating wdth mercury, atmospheric 
air obtained admission into his jars even when there was an inch 
of mercury on the outside, and a column of two or three inches 
within ; and he remarks that this is owing to there being no complete 
contact between mercury and glass, and that the air which is 
confined between the two is continually protruded forward by 
the vibrations of the vessel. He also observed that when a little 
water was placed upon the outside of the jar upon the mercury, 
that neither air nor water ever got in to disturb liis experiments. 

The paper concluded with a brief and connected view of ihv, 
author’s observations upon the barometer derived from the pre- 
sent communication, and from tw^o 'former papers, which, he 
observes, the Council have done him the honour to place amongst 
their archives, from which it appears he has/istablished the 
follawing facts ; — 

1. That air gradually insinuates itself into ihe^Jbest made 
barometers of the common construction; 

2, That this does not take place from any solution of the air 
by mercury. 

3, That the passage of the air is between the mercury and the 
glass. 

4. That the gradual deterioration of barometers may be pre- 

vented by a ring oP platinum cemented to the open end of the 
tube. . « 

J'eh, 2. — A paper was read, On the Magnetizing Power of 
the more refrangible Rays'of Light ; by Mrs. Mary Somerville ; 
communicated by William Somerville, MD. FRS. 

In this paper, Mrs. Somerville first mentions some preceding 
statements on the subject: Prof. Morichini,of Rome, announced 
that he had succeeded in magnetizing a needle by exposing it to 
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tliG violet ray of the .solar spcclnim ; the experiment wnis 
n peated, without success, by Prof, Coidiniiacl;i iit Pavia, and 
M, Jlerard, at Montpellier ; l)r. BrevvsU r states, in his Treatise 
on New Pliilosophicat Instriuncnts, that iSir ll. l)a\iy and the 
late Prof. Playfair witnessed a successful repetition of it in 
Jlaly ; but from the indistinct and contradictory results that had 
been ^>l)tainod even in that country, it had been concluded that 
the experiment was still more unlikely to succeed in our own 
iiurtliern climate, and no further elucidation of the subjciU had 
been obtained. 

1'lie unnsuul clearness of tli^ weather, liowever, last summer, 
had induced Mrs. S. to institute ijonie experiments on the sub- 
ject; which she next proceeds to detail. 

An equiangular prism of flint-glass being placed in an ajierturo 
in a winduw-slmttcr, a sewing needle, about an inch long, Avhich 
tiad been previously uscertaiiied to be devoid of magnetism hj/ 
itvS attl'acting indilferently either pole of a magnet i/.cd needh'/^' 
was exposed to ilie violet ray of the spectrum, thrown on a 
iranuel, at the distance of about live feet. One half of the needle 
was covered with paper, as the author did not deem it lilvely 
diat polarity would ensue from the action of the light, if the 
wholeof the needle were uniformly exposed to its influence. In 
about two hours, the needle became inag’noti«ed, the exposed 
cud being found to be the north pole. The experiment liaving 
been many times repeated with the violet ray, and always w itli 
suc.cc'ss, the blue and green rays of the spectrum were next 
ascf'Ttained to produce a similar effect, but in a less degree, and 
tin* indigo ray in a degree nearly as great us the violet. The 
yeilovv, orange, and red rays had no effect whatever on the nee- 
dles exposed to them, even when the experiments were conti- 
nued lor three successive days ; nor was any magnetism deve- 
loped by the calorific rays, which showed that heat had no share 
ill causin^he results. 

PiecesOTclock and watch-spring%i, about an inch and a half 
long, and from an eighth to^ a quarter of an inch in width, pre- 
viously ascertained to be unmagnetic, or reduced to tli*a.t slate 
by heating them, were exposed in the salne manner to the more 
rofiangibie' rays, and they also were rendered magnetic, the 
cxpose<f. ends always becoming north poles. They appeared 
indeed to be more susceptible of magnetization than the needles, 
probably on account of their greater extent of surface and blue 
colour. Bodkins were not affected, owing,- perhaps, to lln ir 
greater mass. When the violet ray vyas concentrated by inuaU ’i 
of the large lens employed by Dr. Wollaston iii( his experiments 

* TIic* magnetic needle employed for this purpo^^a!<( alscfa sewing needle, which, 
after it had been ‘'magnetized in the usual wjty, wUmriven t1 trough a cork in which a 
glass cap inserted; and it vas then saspexv^ib as .to revolve ficcly, on the 
point of another sew mg needle. * . 

Neib Series, voL. xi. Q • 
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on t.he cliemicalrays,magnclism was imparted to steel in a shorter 
time than l»y that ray iuits ordinary state. 

It was loiind to be unnecessary to darken the room for these 
ex|H;iinioiits, it beinj^ sufficient to throw the spectrum on a part 
of 1 he room where the sun's rays did not shine. 

Mis. Somervilte' next tried the effect of the solar rays as 
transmitted by blue glass ; and on needles being exposed, half 
covered as before, under glass coloured blue by cobalt, care 
being taken that nq magnetic substance vv.as present, tJn^y also 
were iiiagiietized. . It was not ascertained whether the rays 
which produce chemical charges had any share in this effect; 
for by subjecting two slips 4 f paper, dipped ih solution of mu- 
riate of silver, to the action of the sun^s rays under the blue and 
under common white glass, both were blackened in the same 
lime ttud to the same degree. Needles exposed in ilie same 
manner under green glass were also magnetized. 

By inclosing needles in pieces of grefen and blue riband, half 
of each being covered with paper, and hanging them up in the 
sun for a day, behind a window-pane, they likewise acquired 
polarity; the exposed ends becoming north-poles as usual. But 
no effect was produced., by the same treatment, oq needles 
inclosed in red, orange, or yellow silk.. 

Throughout the experiinents detaffed in. this paper, with a 
very fow exceptions, seemingly attributable to a predisposition 
to magnetism too slight to be detected, the exposed end of the 
needle, See. employed, becaine the north-pole. From ten to 
twelve and one o’clock appeared to be the most favourable time 
for the experiinents. As the season advanced, the magiielism 
acquired was less permanent, or the needle required expo- 
sure for a longer period to render it permanent, and the effect in 
general decreased. The aut^bor infe/s from the wdiolo, that tln^ 
more refrangible rays of light have the property of imparting 
magnetism. a 

The reading was also coifnnenced of a ^aper, OiMiie Action 
of Sulphuric Acid loonNapfaihaline;* by iV!. Faraday, Esq. FRS. 

ib6. 9,-— James Holman, Esq. was admitted a Fellow of the 
Society; and the reading of Mr, Faraday’s paper was continued. 

Feh. 16. — Charles Lyell, Esq.FL. and GS. and Dr. J. A. Ogle 
were respectively admitted Fellows of the Society, the^uame of 
John Hawkins, Esq, ordered to be inserted in its printed lists ; 
and the reading of Mr. Faraday’s paper was concluded. 

In consequence of the peculiar action of sulphuric acid upon 
certain hydrocaebpps, observed by the author; and referred to in 
a late paper bn New CoiMounds of Carbon and Hydrogen,’*' he 
was led to examine the effect produced by treating various sub- 
stances with Bulpfiuric and amongst others, ^naphthaline. 

It was soon found that A Jtew compound was produced, very 
peculiar in its composition and properties, the existence of 
* See JlnnaU for January, p. 4S. 
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which accounted for the ilUUirent. jstatomentf^ made liy various 
writers respecting die mutual action of the twosuhstarices. 

Cold pulverized naphthaline having been put into tliree or four 
j)arts of cold concentrated sulphuric acid^ and agitaterrand left for 
seviual'days^ was gradually dissolved^ forming a red mixture of a 
cry.stallino and a fluid matter, which, upon the addition of vvater, 
dissolved almost entirely^ yielding a solution of a peculiar, bitter, 
acid taste. 

I i[)on fusing about two parts of napblhaline with one part of 
^trong sulphuric acid in a flask, and agitating iHom together, 
a porfet.t mixture was obtained, but which on standing sepa* 
rated, whilst fluid, into ^wo portions, both deep-red, but the ^ 
heavier much more so than the lighter. Being poured into 
tubes, retained hot for some time to admit of sep'araf ion, and 
t hen allowed to cool, botli substances ciystallized, and became 
opacpie and deep-red. Being separated they were examined ; 
tiu: upper was erystallino, and hard like naphtlialine ; it was 
sapid ; ;uid beijig heated with a little water, was separated into 
nearly pure nuphlhalhie which floated, and an acid winch dis- 
solved in the water : the lower substance was much heavier than 
the former, softer, crystalline, deep-red in colour; exposed to the 
air it became moist on the surface from the (jornmcncement of do- 
liquesceiKic, and then harsh from the separation of naphthaline. 

It was higidy bitter, and burnt in the air* with much flame* 
W’ lieu rublied with water, about a fourth part of its weight of 
naphthaline separated, the rest being soluble, and similar to that 
(Wlracted from tlie ligiiter substance. 

Upon ncutraJizing some of this acid with potash, and digesting 
?he salt funned with alcoliol, it was found that the alcohol uj>uu 
(evaporation left a white, dry, and crystalline salt, which, wlieii 
dfualediii the 'iir, burnt witfi iiinch flame, and which, being solu- 
ijie in alcohol, and not precipitating salts of barytes and lead, 
was strongly tlisiiiiguished from a r^dphate. 

In this ^vay it appeared that sulphuric acid and naphthaline 
might bo combined producing a new acid, which, as it existed 
in largo quantities in the heavier substance, mixed with fre(^ sul- 
phuric acid, was now to be separated from it, and obtained iu a 
pure stale. For thii$ purpose a specimen of nativci carbonate of 
barytes' was selected, and rubbed to powder with the solution 
of the impure acid until it had been rendered neutral; the water 
was found to contain a soluble baiytic salt, and Upon washing 
llio solid residue at t he bottom of the mortar wdth more water, an ad- 
ditional portion of tlm same salt was obtained, the sulphate of ba- 
rytes and excess of carbonate remaining untouched. The baiy tic 
salt in solution was now decomposed by the addition of such qujin- 
1 ity of sulphuric acid as would precipitate all the barytes aadleave 
no excess, so that by filtration a solution of the new acid was 
obtaiped. It was colourless and transparent, did not precipitatcj 
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salts of load or barytes, and beiinjj oarofully evaporated, ^;avc 
idtimaUly a solid crystalline acid, deliquescing in the cold air, 
fusing at ; by a higher lieat^ charring and burning with 
much dense Hanie. 

Tlje salts whicdi this acid forms with bases are all soluble in 
ivatcr and in alcohol ; the. solutions upon evaporation yield the 
white* salt in amoie3 or less crystalline state, generally unchange- 
able in the air, when decomposed by heat in tubes giving otf 
much iVay)hlhaline and vapour, and leaving a mixture of sulphate 
and snlphuret. When heated in the air on platinum foil, they 
Imrn with much dense flame, almost like naphthaline. 

^ The analytical experiments were made witli the salt of barytes, 
it being a very constant and permanent substance, ca[)able of 
being dried perfectly by a heat of 212^, and not undergoing 
material decomposition below 500®. The quantity of l)aryt(\s 
in the salt was ascertained by burning a given ^veight in a 
platinum crucible, and heating the residue twice or thrice with 
the addition of sulphuric acid ; the sulphate of barytes indicated 
the (piantity of barytes present. The quantity of sulphuric, acid 
present was ascertained by mixing a given weight of the salt 
w ith carl>onate of barytes and oxide of copper, beating the mix- 
ture to rediiess in a tube, then acting on the residue by nitro- 
muriatic acid; collecting the quantity of sulphate o( barytes 
thus produced, it indicated the proportion of sulphuric acid. The 
f3arbon and the hydrogen were estimated in the usual wav by 
luxating the salt^ with oxide of copper; By this analysis the 
elements of the salt approximate closely to 


1 proportional of barytes 78 

2 ditto sulphuric acicL • • . ; 80 

20 ditto carbon • . V20 

8 ditto hydrogen * 8 


Abstracting the barytes, l;he remaining elements indicate the. 
composition of the pure acid, wdiich thus^ appears to contain 
above three-fifths of hydrocarbon ; and hi this state of combina- 
tion, the powers of the sulphuric acid are so far reduced or 
iieulralizea by tlio presence of the hydrocarbon as to have the 
saturating pow ev of one proportional only, though two propor- 
tionals are present — a fact also previously observed by Mr. Ken- 
nel, in the substance called sulphovinotis acid. 

The name of Sntpho^xaphtlialic add has been given to tliis 
couipoiiml, us sufficiently indicating its source and nature, with- 
out involving iiheoretical views. 

A paper. On the Circle of Nerves wliich connect the \h)luntary 
Muscles with the Brain ; by Charles Bell, Esq. FRSE. commu- 
nicated by the President, was also read. 

Irl), 23,™A paper was read, entitled An Account of a new 
llcllccting Curve : with its Application in the Construction of a 
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Telescope having only one Reflector;’' by Abram Robertson, 
DD. FEIS. Savilian. Professor of Astronomy, O.vXord. 

Also a ]>aper. On the Coustiiutiou of tlie Atmosphere; by 
.lolui Dalton, Esq. FRS.; of*\vhich we shall probaWy give an 
account in our next nuniber. 

ASTKONOMICAL SOCIETY. 

J(ui, 13, 1826. — There was read a paper by Stcplion Groom- 
briilge, Esq, FRS. on the co^latitiide of his observalory at 
Blackheath, as determined from his own observations. The 
author first describes a simple method of bringing the (rausit- 
instrument into the meridian, by tJie observations of J^olavis ami 
other circumpolar stars, and then by comparisons of high and 
l(»\v stars. ♦ lie next describes the method of ascertaining* the 
true zenith jioiut, am;! thence the elevation of the pole, by obstn- 
vations of' circumpolar stars in zenith-distance above ami below 
the ])ole, Irom which twice tlie co-latitude becoimis known. 
Ihnployiug* his own constant of refraction, he obtains from obser- 
vations of 32 circumpolar stars above and below the pole 
77'^ r>5^''()o for the mean double co-latitude ; tlience. 

3i' 67"*82, and 28"^ 2''*18 for tiui latitude; a result 
wliic li accords with his independent observations on the sol- 
stices. 

Mr. Groombridge next proceeds to deduce from this, the 
c(^-iatitude of tlie Royal Observatory. lie determines the diiTer- 
em'c of the zeniths of the two (jbsorvatories at 3.y'25, winch 
applied to tlni latitude of the Blackheath Observatory, by addi- 
tion, gives r>l®28^ 3)7''*43 for that of the Royal Ob^fervatory, 
l>eijig less than Mr, PonA makes it by more than a second. Mr. 
Groombridge imputes the dilierenceto an erroneous constant of 
] idVinUion. author c<*iicludes his paper, by pre^amting wsomc 

sinqdc fViinuiIte for tinding the position of a transit instviuneiit, 
from tlie oliserved transits of a hmh and low star, passing the 
meridian to tlie south of, the zenith ; or from the observed tran- 
sit of a circumpolar star above and below the pole. 

There was next read, a coiumunicatiou, from Sir Thomas 
Brisbane, dated Paramatta, 2d July, 1826. Tin; contents were, 
Isl. t)i)servaiionvS with a repeating circle Rm' the w'inter stjl'slice, 
1826, 'oxlending from June i2th to July ist inclusive, Thfsi' 
not yet reduced. 2dfy. Oliservatioas on the infeihn* con-, 
Jiuictioii of Venus and the Sun, in May, 1826, with the mural 
circle, from May Ist to 25th inclusive. 3dly. 0)>ser\ ations 
on the clip of the magnetic needle, March, 1826; — tlie imran of* 
the whole was 62''’ 4B 36'^. 4thly. Ohservations on the decJitia- 
lion of tin* needle in March, April, and May, 1826 ; — the mean 
of tlie wdiule is diV 48''', Lastly. , An abstract of the Meteo- 
rological Journal kept at Paramatta, from April, 1824, to April, 
l 82 o. 
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GI^O'LOGICAL SOCIETY. 

Jrtn. 20. — A paper was reatl, On the Geology of Jamaica;’^ 
by Jl. T. Ue la BecJie, Esq. FR»S. &c. Mr, Dc Ja Beclie^s 
observations are confined <o the eastern half of Jamaica, which 
includes the whole range of* the Blue Mountains, the highest 
eminences of the Jslarid, those of Port Royal, Spanish Town, the 
Mocko Mountains, and other ridges of inferior elevation, "iliese 
heights often include or are connected with extensive y)lains, tlie 
principal of which are those of biguanea, V'erc, and Lower Cla- 
rendon, Luidas Vale, and St. Thomas’s. The rocks of oldest 
formation wliich presented tlremselves to the author within this 
district, he refers to the , submedial or transition series. They 
compose the greater part of the Blue Mountain range, and con- 
sist of, 1 . jCiray wack6, bojili foliated and compact, coarse and 
fine, presenting in short the usual variations common to tliis 
rock in Europe, and appearing on some points to pass into old 
red sandstone ; 2, Transition limestone, apparently destitute of 
organic remains, compact, of a dark bluish gray colour, ami 
traversed by veins of calcareous spar ; occasionally associated 
with argillaceous slate, and its upper beads much intermixed 
with sandstones. These stratified rocks throijgho\it the Blue 
Moiit\taiiis generally dip tq wards the NE and ENK,ar a consi- 
derable angle; but there are frequent exceptions to this v\de, 
and the strata arc on the whole much cqntorted. They are occa- 
sionally associated with trap rocks, viz, syenites, greenstones, 
and claystone porphyry. 

The author observed on one point, viz. the soiithoru slope ol' 
St. Catherine’s Hill, a series of siraUt which he conceives to 
represent the coal measures ; the* old redsalidstone is, however, 
devolojfed on a larger scale, and in more numerous kx alities ; so- 
that the medial or carboniferous series is certainly not wanting 
in Jamaica. Resting upon this ap|ieais, on Jtlany points, a poi- 
phyritic congloiucrate, associated with poTpbyry, and occasion- 
ally with greenstone and syenite. fc>imiiar tiap rocks, inter- 
mixed in the most varied manner, show themselves very 
extensively, coinjiosing the greater part of the >St. John’s Moun- 
tains, and the district bordering on the Agua Alta, One 
variety of porphyry met with by, the author Is coin{.vfsod oi’ 
nodultir concretions, separated by a soft argillaceous substanct', 
among which strings of chalcedony are sometimes found, it is 
remarkable that the only instance of a similar structure whicli 
1ms occurred to the author is in an amygdaloidal rock, decidedly 
of volcanic origin, at Black HUl^ on another part of the island. 

These trap rocks are found generally supporting the great 
ivhiie Uniestone formatiiWy which occupies a very large portion 
of the whole island. This formation, from the fossils it contains, 
is referred by Mr. .De la Beche to the tertiary series. It is prin- 
cipally composed of wjiite limestone, most frequently very 
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compact, and then strongly resembling the compact varieties of 
Jura limestone. The strata are usually very thjck, varying Ironi 
three to twenty feCt in breadth. In some districts tliis rock is 
iiiterstratified with thick beds of red inarle and sandstone, and 
white chalky inarles. The compact lime,sto)io constitutes the 
middle part of the . formation. The lower beds consist chiefly of 
sands and marles, sometimes associated with bluish gray compact 
limestones, at others with beds of earthy yellowish white lime- 
Rtone, containing an abundance of Organic remains, viz. Echini/ cs, 
O.Stf r,(iCy and particularly large species of Cerithinm, The upper 
beds of tlie formation arc rather chalky, sandy; and marly, and 
contain numerous remains of the genera Cnmtis, Cerilltium, 
AstartCy NaticUy &c. and near the vsea-coast a great quantity oi‘ 
Corals, which, frequently, have almost a recent apptHinuice. 

Above tile white limestone formation, beds ol' conglomerate 
and sandstone are visible on many points, particularly on the 
edges of the Savannahs; whence the author calls them the 
SavnnnaJi sandstones. 

The upper beds of all visible in thodsland consist dilnoium 
and alluvium. The former shows itself on a veiy large scale, 
covtu'ing the surface of the principal plains, particularly that of 
Ligiuinea* 

It consists of rounded fragments of the rocks which compose 
the ne^ighbouring uiountams. The Hope river, which has cut its 
channel through the plain of Liguauea, ha>s oxjiosed sections of 
th esc diluvial gravel-beds, from 200 to 300 feet in thickness. 
The greater ]jart of tJie largcj plain of Vere and Clarendon is also 
com)M)se:d of diluvium. The pebbles of tlnjso becls consist 
chiefly of trap rocks; l4iose of white lirncsUmo are compara- 
lively rare, this rock appearing to Jiave failed in resistance to 
the force of attrition by w»lnch its fragments wore attackial. Tiic 
separation between the diluvium auduUuviimi i.i not very de.cidcrl ; 
but cloposils of the latter class have certainly beoji produced in 
considerable quantities along the* course of many of the riveas, 
and on parts of the shore, particularly between Kingston and 
Port llonclersuu, in front of which extends a long simdi-baak, 
called the l^alisades. 

Mr. De la Heche's paper concludes with an interesting. coni- 
pavist>n of the Jamaica fonuaiions with those of Mexico and 
South America, as described by M. de Humboldt. The gray- 
wacko of Jaiiuiica would seem to he continued in Mexico, with 
its accompanying trap rocks, and dark-coloured liinestones, Iji 
South America it is absent, and its place is su[)plied solely Ijy 
porphyries, syenites, and greenstones, which are developed there 
on a very large scale. The red sandstone which is tound in 
Jamaica, occurs very extensively in the neighbuinbig parts of 
the American continent. A fomiatiou analogous to the white 
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limestone of Jamaica scorns, from M. de Humboldt's description, 
to occur both in Mexico and Venezuela. 

Feb. :>. — A paper was read, entitled, “ Remarks on some 
Parts of the Taunus Mountains, in the Ducliy of Nassau ; ” by 
Sir A. Crichton, VPGS. See. An abstract of this paper will be 
given in our next. 

MEDICO-BOTANICAI. SOCIETY OF LONDON. 

On Monday, Jan. IG, this Society held, its Anniversary Meet- 
ing ; when the i’oUowing Officers and Council were elected for 
the present year: — 

Council. • k 

President. — Sir J. M'Gregor, MD. FRS. 

Vice- I*rcsidenis.—i\V , T. Rrhnde, Esq. FRS.; Sir A. Cooper, 
Bart. FKS. ; Sir A. Crichton, FllS. Sir W. Franklin, FRS. ; 
J<. T. Munro, MD. ; J. ,A. Piiris, MD. FRS. ' 

Treasurer. — H. Drummond, Esq. FSA. 

Director. — . 1 . Frost, Es<]. FSA. * 

A MfGVor (yv4tTOH«/.s.—W. Newman, Esq. 

Secret<ird. — 11. Morris, Es(i. FLS. 

T.Oibbs, Esq. FHS. ; T,. Gordon, MD. MRAS.; T. Jones, 
Esql; G. H. Roe, MD.; J. G. Smith, MD. ; W.Yarrell, l-scj. 
FhS. 

The gold medal of this Society was awarded to Malthew 
Curling Friend, Esiq. Lieutenant in tlie Royal Navy, and FRS. 
forfiis communication respecting certain articles of the materia 
medica used in Africa; and the silver msdaKto James Hunter, 
Esq. FHS. , ' 

■ » •- 

* ■ Article XIII. 

SCIENTIFIC NOTICES. 

CliliMfSTRY. 

1. At count of prof. Jierzefus’s Mcthdd cf detecting Arsenic in 
the. Bodies of Persons poisoned. 

Prof. Bmolius has lately given some iii.struciions for the dis- 
covery of acsenic in persons that have been poisoned with if. 
lie considers the reduction of arsenic to the metaUic stale as the 
oidi/ ineoufeslihle proof of the presence of this poison. Ar.seuic 
niaV occur in two ways, viz. when it is found in substance (in 
the state of arsenious acid) in the dead body, and when it is not 
found in this state ; though the intestines of the tlead body may 
contain it in the state of a solution. 

In the first of these cases, it is easy it) determine the presence 
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of avseni(% In order to^ do this, take a piece about three inchest 
long, of an ordimiry barometer tube, and having drawii’oiit one 
end of it into a much narrower tube close the end. Let some 
of the arsenic found in the body be now put in at the open or 
larger end, so that it may fall down to the bottom. Any quantity 
of this arsenic of Sufficient volume to be taken from the body 
will suffice for this purpose. The arsenic being at the bottom of 
tlie small part of the tube, a little charcoal is let tail upon it, after 
it lias been freed from all moisture by bringing it to a red heat with 
the idowpipe^. The charcoal is then heated in the tube at the dame 
oi a spirit-lamp, the point where the arsenic lies being held out of 
th(jflame. When the charcoal is veryred,thepoiutcontaining the 
arsenic is drawn into the flame. The arsenic is then instantly 
volatilized, and passing into vapour by the red charcoal, it is 
reduced, and reappears on the other side of the flame in a metallic 
state. The flame is' then brought slowly towards tlie metallic 
subliuiato, which is thus concentrated into a smaller space in the 
small tube ; and then presents a small metallic ring shining 
like polished steel.* VVe have now only to verify, by its smell, 
that the metallic sublimate is arsenic. For this pinpose, cut 
the small tube with a Hie a little above the sublimate, and having 
lieated the place wdiere it lies, put the nose above it at a small 
distance, and the particular odour of the metal will bo imme- 
diately perceived, 

III the case where the solid arsenic cannot be found, we must 
colU^ct as much as possible of the conteuis of the stomacli and 
the intestines, or even cut the stomach in pieces, and mix it 
with its contents. The whole is then to bo digested with a 
solution of hydrate ofpottrsli. Hydrocldoric acid is then added 
III excess. The whole’ is filtered, and, if the liquid is too much 
, dilutt d, it is concentrated *by evajporation, A current of sulphur- 
etted hydrogen is then passed through it, which j)recipitaies the 
arstnic in the form of the yellow sulphuret. If the (pAantity of 
arsenic is v(Ty small, the liquid will become yellow without giv- 
ing a precipitate. It must then be evaporated, and in projiortiou 
as the hydrochloric acid becomes mure concentrated, the sul- 
phnret of arsenic will begin co be deposited. It is then filtered. 
If die sulphuret remaining on the filter is in too smtxll a qinUitity 
to be taken from the paper, .add some drops of caustic ammcaii;i, 
which will di.>solve it. Tlieii put the liquid wlfich passes the 
tiller into a watcli-glass, and evaporate it. The ammonia will 
be volatilized, and will leave as a residue the sulphuiet of 
arsenic. If it shall still be difficult to collect the sulphuret, we 
must put into the watch-glass a little pulverized nitnite of 
potash, and, with the finger, mix the sulprxuret with the nitrate 

■» flutl the experiment been mailc in tlie wide part of tlic tube, tlie xesuU would 
scarcely b^ve been vislbie with a &mali quantity of ar^nic* 



254 Scientijfic Notke$-^Ch&mistry, [Mahcii, 

of potasli, Tvhich detaches it from the ^lass. At the bottom of 
a small ‘phial, or a piece of ghsvS tube, shut at oiie end, melt a 
little iiitnite of potash at the flame of a spirit-lamp, and intro- 
duce into ‘it, when melted, a little of the mixture which contaitis 
the sulpliuret of arsenic, ttis oxidised with effervescence, but 
without fire, or detonation, and without Joss of arsenic. The 
melted salt is then to be dissolved in water, and lime added in 
excess, and the liquid boiled. The arsenrate of lime will then 
be deposited, and may be collected. When dried it is mixed 
with charcoal, and then brought to a red heat by the blowpipe ; 
and a small quantity of this mi:S:ture is allowed to fall to the 
small end of the above-mentioned tube. It is now gradually 
heated to expel all humidity which tends to throw it into the 
wide part of the tube, and when it is very dry, heat, at the 
flame of the blowpipe, the part of the tube which contains the' 
mixture. The arsenic will be disengaged, and be snldimed at 
a distance from the heated part. An addition of vitrified horacic 
acid gi'eatly promotes the decompositidn which then lakes place 
at a less elevated temperature; but the acid frequently contains 
water, and produces a bubbling of the melted matter, which 
raises it in the tube, and causcvS the vftpours to issue by j)erfo- 
rating the softened part of the gla»ss. 

M. Berzelius maintains, that the siacth part of a grain of sal-- 
phnret (^'arsenic is snjfickvt to make three different trials; but he 
adds, that wlnm we have discovered only very sniall traces of 
arsenic, we miust lake care not to introduce any by means of 
re-agents, among which, both the sulphuric and the hydrochloric 
acid may contain it. The first* almost .always contains some 
arsenic wiieu it is manufactured from Volcanic sulphur, and the 
second in consequence of sulphuric acid bei’ng used in tlie pre- 
paration of hydrochloric acid, yields the arsenic which it contains- 
in separating it from soda. We must, therefore, bo certain of 
the purity of these re-agents.^ 

Wlmn death, has been caused by the arsenic, and not by tlie 
arseiiious acid, the process must be modified, because the sul- 
phuretted hydrogen gas decomposes the arsenic acid too slowly. 
In (his case, we must add hydrbsulphuret of ammonia, which 
reduces the arsenic acid to the state of sulphuret, which is after- 
wards precipitated by the hydrochloric ackk* — (Edin. Phil. Jour.) 

* It is obvi(nis that Bcracliiis} has not segn Dr. Chrlstison's paper on tlio “ Deleetion 
of minute Quantuies of Arsenic in iitixerl fluids,'’ Thcsc.geritleincn agree in prccipi- 
tHting liTscnious acid hy sulphuretted hydrogen, so as to obtain the yellow sulphuret ; 
but tlieir subsequent methods diflbr. l^eraselius adopts u, process which requires all tlic 
dexterity of as expert a chemist as himself for conducting it with success. Dr. t'hristi- 
Kon, on the contraryi scrapes the suhdmret from the tiUre with a knife, which may be 
done though a very minute portion of it is present, and obtains metallic arsenic at once 
by ht?.at!ng it witJi black tiux. We refer tor particulars to his paper in the Edinburgh 
and SurgiqU Joiirjnal.-^(A'o/e ky (Ac Edktfr,) 
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'MlNKRALOCrV, 

2. Professor Jierzcfhis^s lieseayrhes 07i Molyhddna. 

In study the properties of uiolybda im, M. Berzelius has 
found that this metal, of which we knew only the purple oxide, 
.j)rodLiced by drying the blue oxide, and molybdic acid, has 
two salifiable oxides, whose saline combinations were till now 
unknown. The deutoxide . may be procured by digesting a 
juixture of molybdic acid, metallic molybdtcna, and sulphuric 
or liydrochloric acid, till the colour of^ the liquid becomes a 
dticp red. Instead of metallic molybdsena, we may substitute 
jnetallic copper. The red liquid^ gives, with auunonia, a rust- 
yellow precipitate, which is the hydrate of the deutoxide of 
niolybdiena. This hydrate is very soluble In water. When 
it is washed, the water, after having removed the saline sub- 
stances winch caused its ])recipitution, bcgiiis to dissolve the 
iiydrate, inid Ijccomes yellow. It at last dissolves it entirely, 
and the saturated solution' is red. ^ It reddens turnsok The 
bydiaie dissolves in acids, and gives salts whose solutions are 
red, lnit wdiich, when evaporated to dfyjiess, are almost black. 

Tiic protoxide is produced when w'c macerate the bolution of 
a salt w itli a base of the deutoxide, with mercury, and add, from 
time to linu‘, a licjuid amalgain of potassimn. The colour of 
llui liquid becoates deeper, and ends )jy growing black. Before 
the introduction of the amalgam, we mu^t add to it hydrocldoric 
a(‘id‘, in order to prevent a part of the deutoxide Iroin being 
j)i('ci[)ilat('d before its entire reduction to the ju’otoxide. Tlui 
l)lack soluliou is then precipitated by ammonia, and the black 
precipitate is tlio hydratu of the protoxide, which must bo well 
waslied, and then dried in vacuo. The hydrate appears then 
^ under the form of a jet Hack powder. When heated in vacuo 
it gives out slowly its water, and afterwards, at a temperature 
winch approaches to tliat oi‘ brown-red, it takes fire, and burns 
witli scintillation. The barometer^of the air pump is not alfccled 
by lliis ph(;nomeuon, whicli, in other respects, is of the same 
nulupj as thatwhicfiis observed in the hydrate of the peroxide of 
ii(m, and the protoxide of chrome and of zircon. The anhydrous 
protoxide is insoluble in acids; when heated in air it takess fire, 
and ])uvns fc(d)ly, producing the brown oxide of molybduma. 
'fhe salts of this oxide are black, and their dilute solutions liava.* 
a conijnmnd colour of green, black, and brown, thougli sonu?- 
times limy assume a fine purple colour. The fiuate of the pro- 
toxide, for example, is a very fine purple, and the double Hiiates 
with potasli, soda, and artmionia, are of a rose red cohmr. 

In order to form the protoxide of molybdmna, vve may make 
use of zinc in the place of the amalgam of potassium ; l)ut the 
]3rotoxide then retains the oxide of zinc in a very o^bstinatc 
inanueu 
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rcWhat is called molybdous acid, that iSi to.say, the blue oxide 
of inolybdjBna, k nota particular acid* It cannot be combined 
with alkalies, which, on the contrary, decompose it, by pre- 
cipitating the hydrate' af.jthe yellow oxide^ and cptnbining with 
the molybdic ttcidT. . It may be produced most readily in dis- 
solving the blmolybdafe of ammonia, arid adding to it a solutioiv 
of a sSt with a base of the deutOxide. It produces a precipitate 
of aline deep blue, which is v^ry soluble in water, and is only 
deposited because the water contains salts. We may wash it 
with a solution of sal aihmcJaiac, afterwards removing the salt by 
a little cold water. It gives with' warm water a blue solution, 
highly saturated, which may he easily preserved at the ordinary 
t^mperature^f the atmosphere. In the dr\ ^br>n it resembles 
indigo, and:l||:ains its soliibiiity in water. 

Prot Berzelius has found, that the deutoi^de oi Mioly bdainais 
composed of one atom of molybdeena and twr ot oxygen. 

The molybdic acid cont ins t ree atoms: Tin r.ui nxide is a by- 
molybdate of thedeutoxide of molybdeeija, bat Mo, f 4 Mo. 
There is still another combination between t he ox ko*,. ad (he acid 
which is produced when the blue liquid is digested with inetalli<^ 
inolybdiena. It isgreen equally soluble in water, and precipitable 
in sal ammoniac. M. lleriolins supposes its composition to be 

Mq. ,+ 2. Mo. ^ Tungstio atu^ likeVvlse co/nbine with the deu- 
td^cide of molybdaena, and tbe coxnbinatii n is very soluble in 
water, and of a superb purple colour. I t is also precipitated by 
sal ammoniac. 

The molybdic acid performs the pprt of vi base towards the 
stronger acids. MVTJerzelius has exaunncd.lhem in ibis point 
of View, and has described some ^ftbe ..^Its which it forms. 

M. Ber:felius has disqr vered a new sulphuret of molybdiena,** 
proportional to the molybdi<' acid. It is of a ruby colour, trans- 
parent, and crystalUiea. ‘ It^combines \ ilh the metallic proto- 
sulphurets, and Ibrms with them particular salts, of wliich a 
great number are soluble in water. 

Molybdiena combines with chioiine in three proportion.^. The 
first Is red, and a little volatile, fbe set * is bbu k, very 
fusible, very vMatile, and crystallizes in I'.iack mass, of a 
brilliant colqur, like iodine, which it rcsonJbv. even in the 
.colour of its gas, which, .lOverer, is more red than violet. The 
third is colourleb§,v. aiid cvystalli..us in scales. These three 
chlorides correspond to thehnuriates of the protoxide, of the 
deutoiride,' and of the petoxide, that is to say, of the acid. 
lodineMqes not combhie in''the dry way’l with moiybdoena, but 
the hydriodic acid dissolves the protoxide and the deutoxide. 
The molybdic acid decomposes it, and-^^parates the iodine 
from it;* - ' 
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The best method oP obtaining molybdaena in .Borne c vtan- 
tity is, to heat the tnolybdic aci<i in a pqrcelain, tube.* V^hen 
this tube is heated to redness, there is introduced into it a 
current of hydrogenous, which is continued as long las it pro- 
duces water. — (Edin. Joijm. Science.) • • - , 

MlSCBtiAKEOCB. 

3* On Native Silier from Michigan, "liy Hn R. Schoolcraft, 

Mineralogkal and Chemkal Charaeterk.-~^^y examining this 
mineral, it will be perceived to possess the .colour, lustre, mal- 
leability, and other obvious characters of native silver. It is so 
soft, as to be easily cut by the knife ; and in a state of purity 
which permits iM.' under the hammer. These characters 

serve to . it fn>m antimonial silver, which is not 

malleable: ;> x.. '/e tntimony, which tarnishes on exposure, 

&c. Thenu x ' u,(. Ur'S in (hill massive veins in the rock. These 
veins somite.! iM* isect, but never cioss each other. It is 
also dissei). ■ i', .mall particles through the stone, or spread 

in iluttei'Ki .. ' ver its surface. Some of these masses were 

dci. tdn:!*. iiy Liio discoverer, but have been preserved, and are 
{ /veered to tlic Lyceum with the mor'i solid and undisturbed 

poMious. 

s.ibmitting a small portion of the metal to the action of 
nitric acid, I obtidi . d an imperfect ioiution. Ju repeating the 
experiment, and I < little sulphuric acid, the action Was 

more* brisk, and a cioiu • ! vtpj'aivnUy perfect solution effected. 
By standing, h<'wi.'’ t>‘dpy white precipitate appeared at 
the bottom of the ■ - . l'h,> v as collected, and subihitted to 

the action of the b. jupiife, i' ' . basis of charcoal. The result 
gave a number of mmuh , .dlic globules, possessing greater 
4uslrc, malleability, ah(' cluctility/ than the original mass. I 
rcj>oated the latter experiment, adding to the nitro-sulphuric 
soliUion muriate of soda. A iiiorv. perfect precipitation of the 
whine powder wa.s oticcted : !uit the results with the blowpipe 
rein lined the same 

r . HOfov/u — It is a rolled mass. An opinion bf the 

spe ac «'!i:n,’ ,' fhcr<-^-k ii,ay be.dubious, from the smallness 

of ». n; -xp.j., ' , ' appears to have been detached from a 

stooum .if grin. ;..l is esbentially composed of quartz. The 
blackish colou' some parts of this latter mineral would, at a 
first glance, lead us. to att'd) te Uiis colour tp the presence of 
hornblende •, but on a closer examination, it wilLbe perceived to 
be owing to a dark coloured steatite, which,' in certain parts of 
the rock, is well developed, soft, and easily put. A little calcspar 
is intermingled with t^e stegftite. , ' ' , ’ 

Locality. — I am indebted to the politeness of Lieut. Lpwis S. 
Johnston, of the British Indian department, at Malden, (U, C.) 
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for the opportanity of adclint^ this speciiiHeii to the niineralogical 
cabinet of the Lyceum. This gentleman, as he informed me, 
obtained it from the south-eastern shores of Lake Huron, niiar 
Point jiiix Barques, in Michigan Territory. That part of Lake 
Huron was cursorily examined by me, in the year 1820, in the 
course of the expedition conducted by Gov. Cass, through the' 
upper lakes, We considered it remarkable, even in a 

region abounding in rolled rocks, for the great number and va- 
riety of granite, gneiss, hornblende, and trap bowlders, scattered 
along the shores of the lake. The water here is generally shallow, 
and dangerous to approach in vessels ; these bowlder stones 
sometimes extending and presenting themselves above water* for 
a mile or more from land. But we could not satisfy oin\selves, 
by an examination necessarily partial, that cither of the primitive 
species mentioned, existed there in any other con.iitiou tlniu as 
rolled masses, or displacements of rock strain, contiguous, per- 
haps, but not observed. Dr. Jiigsby has iulbnncd me, that lie 
observed the gneiss, m situ^ on the north-westem shores of this 
lake. The, nearest rock in place, and that whiiJi iu i\ct cunsii- 
tutes the abraded and caverned promontory of Point aux 
is gray sandstone. — (Annals of the Lyceum of Natund ilistory 
of New York.) 

4* Method of Itrownivg iron* By Mr. J. Dimtzo, of Nevv-Haven. 

Nitric acid ounce. 

Sweet spirits of nitre J ditto. 

, Spirits of wine . 1 ditV). 

Blue vitriol ^ . 2 ditto. 

Tincture of steel 1 ditto. 

These ingreclieut?i are to be mixed, the vitriol having boon* 
previously dissolved in a sufficient quantity of water to make, 
with the other ingredients, ene quart of mixture. Previously 
to commencing the operation of browning a gun-bairel, it is 
necessary that it be well cleaned from all greasiness and other 
impurities, and that a plug of wood be put into the luuzzL*, and 
the vent well stopped. The mixture is then t > ho applied with 
a clean sponge, or rag, taking care that .every pai\ cttrie banvl 
be covered with the mixture, which must then bo e:\p»>sodto the 
air for twenty-four hours, after which exposure the barrel must 
be rubbed with a hard brush, to remove the oxide iVoia the 
surface. 

This operation musbbe performed a second and a third lime 
(if requisite), by which the barrel will be made of a perfectly 
browii colour. It must then be carefully brushed and wiped, 
and immersed in boiling water, in which a quantity of alkaline 
matter has been put, iu order, that the action of the acid upon 
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the barrel may be destroyed, and the imiireguation of the water 
1)y the acid neutralized. 

Tlie barrel, when taken from the water, must, after bein^ 
rendered }>erfectly dry, be rubbed siiiootli with a burnisher ot 
hard wood, and then lieated to about the temp('ro,ture of boilinj;^ 
svaler ; it then will be ready to receive a vanhsli made of the 
following materials ; — 

Spirits of wdne, one quart, 

Dragon'K blood pulverized, three drams. 

Shell lac bruised, one ounce ; 

and after the varnish is perfectly dry upon the barrel, it must be 
rubbed with tiu! burnisher to give it a smooth and glossy 
apjiearauce. — (SiUiniau\v Journal.)' 


Akticlk XIV. 

NEW SCIENTIFIC BOOKS, 

pntr.iiiiNU i-on pimucATiojv, 

Dr, d. Mason (iood is preparing for publication a new work, to be 
entitled ‘‘ TIte Book of Nature,’' lieing a Series t)f lAHrlures formerly 
delivered at the, Sui rey Institution, as a popular lUustration of the 
Laws and Thu:nt»inenii of the Creation, It will be in three 
toiuincs, 8vo, 

JUST PUBUISIIED. 

Shawls (lencral Zoology/or Systematic Natural History, continued 
by .I.unes F. Stephens, FLS. Sec. Vol, 13. In Two Parts. 

All Essay on the Application of Lunar Caustic, in the Cure of ccr- 
"^ain Wounds .Liiid Ulcers, by John Higginbottom, jMcni, Key. Coil. 
Siirg. London. 8vo. 6s.. 6d. 

Numerous Cases illustrative of the Efficacy of the Hydrocyanic or 
Prussic Acid in Atl'ecf ions of the Stomacii. \^y John Eiiiotson, MD. 
8 VO, 55. 6d, 

Dewee on the Medical Treatment of Children, 

Forsyth’s Nk ‘r Medical and Surgical Dictionary. 8vo. 355. 
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New Patents, 


[Mabcii; 


Article XV. 

NEW PATENTS.' 

Tl. Stevenson, Bridge Town, \Varv\*ickslurc, engineer, for axletrcc.s 
to remedy the extra friction on curves to waggons, carts, and carriages, 
used on rail reads, tramways, and other public roads.— Jan. 

11, Rigg, Bowstead Hall, Cumberland, for a new condensing appa- 
ratus to be used witli the apparatus now in use for making vinegar.— 
Feb. I** 

J. C. Gamble, Dublin, cliemist, for an apparatus for the concentra- 
tion and cry.'itallization of aluniim)us and other saline and crystallizable 
solutions, part of which apparatus may be applied to the general pur- 
poses of evaporation, distillation, iiispissation, and desiccation, and 
especially to the gcnerationofsteam,--rFeb. 7* 

W. Mayhew, l^nion-street, Southwark, and'W. White, Cheapsich', 
hat manufacturers, for an improvement in the manufacture of hats. — 
Feb, 7. . 

H. Evans, harbour-master of ibe port of Holyhead, North Wales, 
for a method of rendering ships and other vessels, whether sailing or 
propelled by steam, more safe in cases of danger by leakage, bilging, 
or letting in water, than as at present constructed. — Feb. 7. 

W, Chapman, Newcastle-upon-Tyne, civil engineer, for improved 
machinery for loading or unloading of ships, vessels, or cratt. — 
—Feb. 7. _ 

B. Cook, Birmingham, brass-founder, for improvements in making 
hies of various descriptions.— Feb. 7. 

W. Warren, Crown-street, Finsbury-square, for improvoments in 
the process of extracting from the per uviau bark, medicinal substance ^; 
or properties, known by the name of quinine ai\d cinctroiiine, and pre- 
paring the various salts to which these substance.s,may serve as a basis, 
—Feb. Zi; ^ * t 

' J. L. Higgins, Oxford-street, for improvements in the constructioii^ 
of the masts, yards, sails, rigging of ships, and smaller vessels, and in 

, , Jda^ackle used for \yorking orivivi^ting the same. — Feb. 11, 

Ml Newniarch, Cheltenham, and C. Bonnor, Gloucester, brazier, for 
a mechanical invention td be applied for the purpose of suspending and 
securing windows, gates, doors, shutters,* blinds, and othe;i* apparatus. 
— Feb. 18, 

T.‘. Walter, Luton, Bedfordshire, straw-hat inaiuifacturcr, for im- 
provements in the manufacture of straw plat, for making bonnets, hats, 
and other articles. — Feb. 18. . 

C. Whitlaw, Bayswater Terrace, Paddington, medical botanist, 
for improvements in administering medicines by tlie agency of steam or 

- vapour. — Feb. Z8. 

* Bridge-street, hat nianufacturer, for improvements in the 

process of making or manufacturing and dyeing hats. — Feb. 18. 
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Article I. 

Oh Soii<tions of the FuhcIwh F' fhcir JAmihithmx. 

‘ By Mr. W. G. Homer. 

, (^Concluded from p. 17 

9, Fkom Hie prcccclino- (raiu of argument, in which I ho]>c I 
huYO eiTccl, it ot all, only ia preferring niiniitmess i<> oi).sem'ity, 
it will i)e (‘vident, among ollmr tbiitgs, that I was cont et in 

excluding k = " from the solution 

f- a F h <px 

* 4 . X f *“ 'I ^ ^ > 

and that hoo perfectly distinct genera must be rocognised, in the 
solution of peritai c equations. This is a circumstauce vvhich 
hiiH riot yet, as it api>oars to me, allrucled the attention of 
juatheinalieians, in any degree proportioned to its impintauce; 
and, nevertheless, there are few instances of the practicht appli- 
cation of functional principles which do not exhibit, strong* 
iiidications of its influence. lu the majority of examples, tin; 
solution of the ultimate ditferenlial 0 ([uation lias been only 
cifectod by irVaking •p x constant ; and I am not aware Uud. any 
exists which has admitted of solutiqti on the principles ==! x. 


and vf 


( > 


,r 


= .r, at tlic same time; or that a solution by means 


of a function of any one order above the ^jecond exists, vvliicli 
does not hold true for any other of the superior orders. 

1 01 two \oi’y instructive examples in illustration of these 
I r4*h r the reader to Questions 408 and 400 of the 


1 : 






lathematicai Hi p<vsitor‘y, proposed and solved by Mr. ilerschel. 
In the fonnci of those questions, however, Mr. IL seems to 

express a belief that the solution others, is 

contained in the formula 

4/ a' = 




* In ;ai the f«)nnuhc distinguiiilied by an antcrisk, c is to be under-itodd as 
tc 7 


-xestT’rted as in Art. 8 . 

ff 

Series, voi,. xi. 


R 
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fchou'vli ’• udfls Ilf, “ to dom<nistrato this in any casfihut when 
a nvitcn- of some ditiicully.” . 

1 subiuil, timl. Ibe convju'sc ol tliis, pevnaps, is likely to be 
rorn cl^ viz. tluit all rent soUilioas ol ^ — -i- coinpiised m 
the formula 

__ j « i- A X 

^ X ^ j; 

which, as will roadilv appear, resolves itscH into two disliiicl 
and very simple I’ormiiltt;, according as n is = i or > _ 

Tu (act. hy making «, r. d, vanish, and putting fj := (I)-, iMr. 
Ilerschcl's (nnmda is iiunicdiately obtained ; out as it tioes not . 
nimearto inu tliat this can bo reduced to a real torin \yhon « > 2, 
and it has moreover, in this instance, been obtained by sacnlic- 
iiig tlic arbitrary character of the constants, we wdl (.ass on l,o , 

another mode. ... • - .i i 

10. Not to multiply symbols m an easy impary, tlie reader 

will recollect that the values of <? ami idumgc, Iroiu step to 

st ep of the process. 

Make then<pa: = a + and we have 

^ ^ r C f a d 

df r zzi 0'“ —— — — — r * 

^ ^ ti (ft i «• T. d {» x) 

WUorc (l^t) // 4* (‘ := 0, wc hiivc, putting > 

v{, — if ‘ -"t 

which is obviously a solution of •4'' F'h 

<p X ~ 1- c a/ C', and wo have 

= «■-'#' ...v..(;i0) 

far a aeiu’ral solution of the second order of lunctional circle.. 
But secondly, retaining" ft and c arbitrary in eq. , muKC 

s r — and it becomes, putting f f> c + ad B, and /> + <■ 

r.- A, 



Or, putting again <p i = i V B, 

= -v 

— T f V 

V B 

If ^ a’ be. again made = -'y, we have 

4 , a = tp 4 71 • • 


(33) 
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Equation (32) gives, putting 


V' 


' 4 ' a’ 


V Nt 


I 


(34) 


-r « T .r 

rho fnu’tiou ».;xtenc]ing to w tcuins. Now 1(\;^ .r iu'f 2 .iecte(l in 
ilu; last the law oi tJie muuerator.s in the e^aivtirging series 

is \\ (41 known to he 

N. =:r ^ ’iV . 


ejid tlitj same rornuila servos for the denominators also. AV'hcro 
fore the roots ok 

y i — .s }J + 1 ==: 0 

heing U. and wc have 

N.. ^ 

13. ™ «, fi' I" r 

nid liie values ok tfu! ccuisfaiits being determined from the 
known values oT the iVactions wiieii ^ -- (1 a)u.l ::.r. — 1, vi/. 

f ioul , tlin e;enojTil value of tlie fraetiou. is r(va< lily found to bo 

N _ Jl r 
Ih R i '"“I- r'T’t 


VVIumcCy restoring x to its place, 

^ , (It — F Oi‘ “ • - r*‘*~ ’) X 

r 111 . 1 _ i ^ ^l{. .... jc 


V •? 


(31) 


3'lK;se forinula? n. coinmodate rhomselves to all conditions, by 


n. dving >, t luit is. 


o 


cut.:}, when the lower sign appears. 


<rr 2 cosej’. or 2 ciM. S w'ith the upper sign ; the values of 
\l. heino ^n the lira cAse cot. 0 and — * tan. ‘ S; iii the 
u.e,on(l, c(it i) and tiui. \ 0; and in the third, cos. a) ! sin. 

— K last alone appertains to ptaiodical tunctious* 

tte}iC(.‘ the solution ot\k” ;r x, is 

■V t — ijv ^ r j; p*~^j — :r *. , 3 • * * • ( 3 o) ' 

‘ i'mh, ('« f I ; Ml), c. I" ^ i 

wliieh is reducible to 

.sir iz — 1 ) „ 

^ j _ _ , ) 

V, S ro*?. — ".-"'"rT-’ ^ -vJ 


which, wdicn 


I, gives 


r — f ^2 cos. -- p xj (37) 

This solution, %vljilo, through the elflcacy of the arbitrary 
function, it |>ossesses all ilic generality of tbrinula (28), has tiie 
great advantage of beirug conv^eniciit for ditferential piirpnses. 
Ail the .partial vSolutions of functional equations vviiicli 1 have? 
ever met with are contained* in it; and being quite m wimple iu 

• . . K 2 
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its form r<s any oi’ them, it, may be n[»()lied*t.o com]>lote the ^yeneral 
solution 'ofhiiany-tMiuations which lun e liilherto becu solved only 
ill [jarticuliu* cases. For iusUuice, I he |L!;eueral value of 



ill Mr, llcrscheirs question, already alluded to, become, s 
lop;*. (.r-— '2 cos. 3 jM- 1)— cot, S x tan/ 

]]. Tile subjiM'.t ol‘ continued fractious, whicli has incidentally 
occurred in this mvcstip:ation/. being intimately c(>rinect(;d with 
the tlu'ory ol’ eirculathujr /imcliuns, ah<l alTording in consequeiu'c 
another proof ot the existence of a sunk fence, so to sav, wlncli 
separates tJie first and second from the ibigher ord(ns of I'line- 
tlr)ual etpiations, it was my intention to have pursued it in this 
place. Ihe summation of a finite number of terms of a couliiuu.d 
))eriodical fraction is ciiected in the Exercises in I). inui I, 
Calculus, <>nly for tlu? two inferior orders, and is not lucicily as 
to tlie result, nor even completely, stated in ba (irange’s jir,s. 
des Eq^p Nunieriqiies. But finding that my invcstigalion and 
remarks would cause too long a digression, I reserve (hem for a 
future lint early opportunity. 

12. (Jeonu.'try supplies an elegant, and, at the, same time, a 
very simple illustration both of ilie nature of periodical fuuctions, 
and of tlie restriction they are subject to. Setting aside tlie 
efiect of all our ecjuations are manifestly those of an hyperbola 
taken between tlie asymptotes, the excentricity, in c<[uatif>n (d2) 
and the tbllowing, being = 2,^ and tlie origin of alxscissas luang 

at the, distance from the centre., Now in our tvigouometncal 

solutions, this distance is marked as cat. 3, or cosec. 3, ovco^. 
to radius 2. Hence, ou the, conditions of circulating, we have 
the following construction, regarding ^ merely as a mark of an 
arbitrary addend effecting a proportiomd and. vsiniultaue^^us 
transfer both of the line and origin of abscissae 

With centre C, tlu: centre of a pair of hyperbolas, and radius 
(,! X the excentrietty, describe a circle inter-eoliug one (d‘ the 
asymptotes in X, Y, and the other in V, Z. In Ihe scunicircle 
X V Y lake any j)oiut .M which divides it commcusuiately [say 
X.M : X V Y :: nf : /^], and drop the porpemlicuhu* M N liii 
X Y. Through N draw the indefinito right line O Q parallel to 
the cominoiKchord of the circle, and ol* one of the hyperbolas, 
Tlirough any point A in P Q draw the indefinite right line BIX 
parallel to X Y, either of the usymplote,s. If B I) he taken as a 
line of successive abscissa: originating at A, and each tapial and 
similarly alfeclcdto the preceding ordinate, then after n oiitra™ 
lions the series will recommence, and jso ou in infinittun. 



2-15 
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! ! 



fil Ihe lij^ure - und only those jKirtions of tlic ordinales 

‘.T dravMi uhif'li lermiiKde in PQ; and bein;; connoctod by 
p.»!lioiw ol' lines parallel to tlic* abscissae, the whole: lunns on 
int -nl.ir poly}.p)n ol'// ( fjuaj angles, and 2 n sides e<|uai by pairs, 
’..hirli i:- but an(,»ther elitjct ui’ us dcduetlie^* ecjual portions 
Ironi every tedinule and ubs.c’ssu*. 

Wtieii N hills upon A or V, lliix (‘onstructiou fVuIs ; for \ V 
i*i‘ing a tangent to the hyperbolic wherever tlie abscissie r.onx- 
uKiuce, the ordinates will con(iaual!y» ajipruueh the point ut* eou- 
i.n t, Inn never pass it. d’his corresponds to the case !< — • it, 

Ir eijually lajih whon X hills upon C. h'or tiic usyinptoles 
bfing properly neither abscis^tii nor ordinates^ and no others, in 
oni sohitiojc ie ing connoeled with ih.e point ( ', this is lud a 
etai rci <aig!n < (’ i)!'-ri<,s;e, so that no transfer of such origin i^au 
be made. A(’cor<iiiady the onlv real lines of alj.scissa* arc tliosc 
\vi)i(di pass (lirongli the weti'X of one of the hyperbolas, and the 
ongin is ul liieiv intersection v. uh the conjugati^ diameter, agre- 
ably to ecjuatiou ttilo which no circular function enlms. 

lb nee t^ie ordinate and its absitissa are always of the same 
affection, both ]>oslUve or both negative, wliicli never Jia(>pens 
in the general construction, nor in equation (d7) ; oru* or more 
eliangrs of sign being necessarily engagerl in completing tiie 
circle of operations, Thi^ exception ultaclies to Ic — * /o 
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17. TjftLMUi.cls to 1)0 said on the iidbrior souri'cs orpt?rplexi(y, 
whirh liavo im'i!.»incd. ft \\iil have occurred to the reade r, 
i'V( n ill y^rt. 1, Muit /’" .r laivinj^Mu o di.sldict laeuniu^’s inay 
suhji <:l to }imltuti</us \n ono ponit of view, whicli in aiKjther 
Jiave j)o existences As a function of - it h-aves r perfeotiy arhi-^ 
tiary, hut as a lurjclioii ol'.r, and especially a periodic futiciion, 
it confines our alt»nitio)i to iJio oriVmnl character of 4'lie same 
ujjplios, p^ rhaps, with still iijrealer force to//, whicli in stiic.tucss 
c,an l)(^ no (/llmr than a term, oiiiicr allinnativc or ne<;j;ative, inihe 
natural seri(‘s of inh e;ers, ac;T<ieably to Mr. l lersctndrs deiinitioTi. 

(K\amj)lcs, \oh ii. sect. 11)., if rational fractions, \ have 
aj>pca!ed admissiuic, it \ias sohay in viitm* of the ordinal 

cliarac.ter of the numeral or. In fact, in roj)resciitin<i: 4^ ' a ~ i 
Io he a periodic formula, we make twoslateim/uls, viz. ’vha. rz: , 

- - r 

and x" — t, ('onseqnoutly xh '* And 

this is, in every respect, the preferable motle of (^jicraUrca, a, 

IVlr. flerajuilh will find, if ho appli(‘S it to the cased/ \vlj(;u 

i]d .1 — ;r, which ho lias solved. {Affna/s^ Aov. 1824.) 

lly reducinj^* an irrational index, to «:onver^iiej» tVaci l(ms, we 
may render the function ssusi eptililo ofiudelinite ap|)r(?aeh luwaol 
the peri/khcal state; e. x = x, is nearly sf»Kcd hy 

J - x'f ^vhcn X i nu.u'e iitiurly by wlien x' x -- a ; 

still more tu'urly by when ^ -^^d so on. (uO 

such fiUK'tions cannot with accuracy tuyternuMl pei iodicaL 

An iniaj^'inary index dcst:oys the <’.o]>dijioiis oi' ciouiiaiion, 
beine; incapable of an t^rdinal ciearaefer. 

Some cautiouwouid i’Ven appiTii U) heretpUMte nj inb'rpoiaiiiic 
even at. iutervais, or the conditions of the problem nuiN be 

i-omplotcly ahorerl ; as, for ixxample, In taking /" .rin Ivjualnin 
(2G ) where a. given eilect is to recur only at deliniti^ intta vals, 

’ \\\ Ci, Uo H N iOC. 


Artici-k n. 

()}i Mr, ii(i))ux\s Solulion of 4 .“ ^ 1>y 1 Icrajiatli, Ivap 

(To tlie Editors of the AmHii'^of 

i J K N T I .K !\f iil \ , Cr(i7iJ'oi'ii^ Alfirr/t. I , I SCC , 

Yor will, f have uo doubt, allow me to corri‘ct a rni^repn * 
r-’enlation in your ]>rcscnt Number of a |>art of my \vritine:s print* <1 
in the iiNmi/i for 18*24. Mr.. Horner;, in your Number Ibr 
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1826,] Vol. Bcavfoy's Astronomical Observations, 

March, page 174, sap, “Tlu; fallacv of Mr. If era path's 
attempt to j)i'Ovc Ic — ,} n to bo .admissible, lies' in his 
i.'iTonoous assumption of the ‘mutual imlopemloiu'o ' of the 
iiHincralor and <lc nominator in the value of d in the present case/' 
that i.s, of . 

(b + fp 

V rt (cos. yr 1 - 1 / 

Now in the above-cited Number, ]). 428, nty words are, using 
0 lor the sign of dilierentiation, “ because S c and -i w are 
mutually independent, this value. 


may Im any thlug.” It is, thereihre, the dill'cirnlials of the 
f ioirii/iiial loots of the numerator and denominator which I have 
called indopendent, and not, as Mr. Horner allribut(-s tome, the 
nnnwrator and dcnoininator themudee!-. I have, thoiighl. it neces- 
sary (o notice this, because Mr. Hoviut lias ucithcr (piolcd (be 
passage lie. criticises, nor even mice alluded to Ihe jilucc or work 
wiu.re it is to be found. Had bo done either, I should huvelcii 
! lie simple evidence itself of what I have advanced to answer 
Mr. Iloiiu-r's jiositivo and gromidless charge of “ fallacy ” and 
error, 1, am, (tentleme.n, your obediouL iunuhle sia vaut, 

Hj;j( A C ATH. 


Article III. 

A:d rononJenl Ob.wfvnlions, 1 826, 

Piy (.74. Uoaufoy, b'U.18. 

llnaih if I lent h, near Slanmore. 
aliluilu .TI' 44“!)^' North. 'WV'bt in tiiiic J' 

• ( KTiiitatron by the JMotm. 

Fvb. 17. liumcrMitH of ;i small stiir 7^ 27' 20’8’' Sitlerual Time. 

li(:]i|>:.os ol' JupiUrN satellites. 

Pph. Ioj'u . sit.H of Ji'puei's secon.l ) tKF iMt'im Tinu; ai .Kosluy. 

i 8 l)S (h» M 1 -, III Time at <i:ectr-v i' ll. 

-V.'och !3, imjiK'T’-'mii of onpiti-r's third | H) 15 .Mean Time at I 

1^1 35 M Mcim Time at. (/iVL'nivipl;, 
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Article TV. 

l')/riJh:r llesearvhcs on ihe Preservation of Metals by Electro^ 
chcmiral (Means. By Sir Itumpliry Davy, Bart. Brt*s, RS.* 

I N two papers revid bcifore the Royal Society, I have described 
tile ellbcts of sniall quaiililies of electro-positive metals in pre- 
vonliiii^’ the corrosion or chonical changes of copper exposed to 
s(-a water, and ( have stated that the results appear to be of the 
same kind, \vh(!ther the experiiiionts arc made upon a minute 
scal{', ami in cc>nhned portipns’of water, or on large masses, and 
in the (K’.eai). 

d'lie /ii>.t and preliminary experiments ])roved, that tlie copper 
sluM'ting ol' ships might l)e preserved by this method; hut 
another and a no less important circumstance was tf> be attended 
to, — how hir the cleanness ot'lhe bottom, ‘or its freedom irom the 
adhesion ol* weeds or shell fish, would be influenced by this 
pre'KtrrvatioM. 

d'hc n.se of* the copper sheathing on the ]>otlom of ships is two- 
fold ; 111 si, to protect the wood from destruction by worms ; and 
secondly, to prevent the adlu*>ioii ofuecds, barnacles, and othm' 
sh(‘U fish. No worms can • penetrate the wood as long as tin; 
surface of the co]jpcr remains perfect ; but when copper has 
been applied t.c> the bottom of a ship fora certain time, a g.*eeu 
c(»a(ing or rust, coasisting of oxide, submunatc and carbonalo of 
copper and cariioTiate of magnesia forms upon it, to wliicii wt'cds 
and shell fish adhere. 

As long as tin? whole surface of'the copper changes or corrodes, 
no such adhesions can occur ; but when this green rust has 
partially fonnefl, the copper bch>w is ])rotected by ig and tiien?- 
IS an iineupial action produced, the electrical efi’ect of the oxide, 
submnriatc, and carbojuate ofoopper formed, being li> produce a 
luoro rapi<l corrosion of the parts still exposed to sea water ; so 
that the sheets are often found perforated with holes in one part, 
alter being used five or six "years, and comparatively sound in 
other parts, 

'fin re is uotliing in the poisonous nature of the metal wliicli 
prevents lhes(? udiiesions. It is the solution by whicdi they are 
prereiitci!' — the u:ear of surlata;-. Weeds and shell fish readily 
adhere to tiie poisonous salts of lead which form upon tlie lead 
])ri>teeting the fore part of the ketd; and to the coppt r, in any 
chemical combination in which it is insoluble. 

(n general in ships in the navy, the first effect of the adhesion 
of weeds is perceived upon the heads of the mixed metal nails, 
which consist of coY>per alloyed by a Sianail rpianlity of tin. I’he 


* FrcMi) tljr Philoso]>hical Transactions for 1825, Fart lb 
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( nicies of till and copper which form upon the liead oftlie nail 
and ill the space round it, defend the rnela! from the action of 
water; and being lu'gative with rcsj^ect to it, a stronger 
c oiiuding eifect is produced m its immediate vicinity, so that 
tlie copper often worn into deep and irregular cavities in these 
parts. 

When copper is unequally worn, likewise, in harbours or seas 
wliere the water is loaded with mud or mechanical deposits, this 
iiuid or these dejiosits rest in the rough parts or depressions in 
die copper, ami in the parts where the diirereut slu^ets join, and 
utforfi a vSoii or bed in which sea weeds can fix their roots, and 
lo which zoophytes and shell fish uau adhere. 

As far as my <f\])erinu?nts leave gone, *sinall (jiiautities ofother 
metals, such as iron, tin, zinc, or arsenic, in alloy in I'opper, have 
appeared to promote the formation of an insoluble com|iound on 
die sinfacc; and conse<{uenlly there is much reason ti* believe 
inMs(. be favourable to the adhesion of weeds and inKocts. 

} have vefeired in my Idvst j>aper to tlu circumstance of the 
carbonat e of lime and magnesia forming upon slu‘c‘t.s of copper, 
]'rolec.ted l>y u quantity of iron above parts, when thesii 
'.ho('ts were in harbour and at rest. 

I’lui various experiments that 1 have caused to l)e made at 
PortsuKuith, sbeov all the circumstances of‘ tins kind of action, 
and ] hav e likewise elucidated them by ex])erimeats nnule. oi) a 
stnallyr scale, and in limited quantities of water. It: appears 
iVom these (•\))eriments, that sheets of copper at rest ni sea 
vMJtor, aivvavs increase in weigh! from the deposition ol'the alka- 
iou' and i arthy siibsianees, when defemled by a quantity <»f cast 
non u.nder of’ their sibfuco, arnl if in a limited ov con(‘uu*d 
{Uiiutity of water, whem the proportion, of the defending ineial is 
’•mhr .With cpiantities below these respectively propor- 

i'o>ual for the sea, and limited (puiutities of water, the copper 
(-onod(?s^; at first it slightly iiurreasys in weight, and tin n slowly 
lv»st?.s \vei.ght. Thus a sheet of copper, four feet h)ng, 14 indies 
Wide, and wcigliing 9 Ib. 0 oz, protected by -j-^,, of its sm'face of 
cad. ii<ui, gaiiical in ten weeks ainl five days, 12 (Iracluu.s/ and 
w;i; coated oVtU’ witli carbenate of lime and magnesia ; a shec*t 
ol v.<-pjur f't' Mm saiOe size protected by gaincil only 'one 
diuchiu iu the lime, and a part of it was green from the 

adiieriug ^aUs ol copper; whilst an unprotected sheet of the 
same class, both us to size and weight, and exposed for the same 
time, and as nearly as possible ubder the same cireiimstaaces, 
liad lost 14 diachms; but experiments of this kind, tliougi) lliey 
agree when carried on under precisely similar oiicurnstances, 
must of necessity be very irregular in their results, when made 
m ditlbrent seas and situations, being influenced by tlie degree 
of saltness, and the nature of the impregnations of the water, thg 
sireiii^lh of fide and of tho \Vave.s, the lejuneiulure, Jivc, 
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In o\'aniii)iu:][' sheefs whicli hud been detended by small 
fjviantitms of ir<u\ in prO])t>rtion« nmJer Vvr above 

v;lu;ti)f r dir*^ V, (M'(i c‘\]»()secl alone', or on the sitlus of boats, tiure 
se('m<i<l to me no adlu'sion;:;; of cuiiforva^ eveept in ca;ses where 
tin.' oxide oi‘ iron covered the copper immediately round the 
])rotf;etor.s ; and ev»'n in these inslauces such adliesious were 
e.vtrcanely tiilliiie;, and mij^lit be considered rather as the vege- 
tations caught by (he rough surface of the oxide of iron, tluin as 
actually grtuvui^' u]Mj?iit. 

'I'd! «he nionlli f.>f July, lH‘24, all tlu' ex])erimeiits had been 
Iric'd ii* hariiovir, aiui in comparatively still water; and though 
it could hardly be dou1)(edi| ihat the same principles would 
prevad [n c;iscs where ship‘< were in motion, and on the (^cuan ; 
yi'tslin it was desirable Ut d e term ine this by dirt'ct experiment; 
and I tooL tiie npj^ortuiiily ai' an expedition inlended to uscj.r- 
tain S(nnt* points of hnigitude in the math seas, and wliich 
a(lbvd(id me the; use of a. steam bi>at, to mako these researches, 
>She\‘ts of <‘opper ('areluily weigheil, viiul with dilfcreut Cjiiantilies 
of protecting nudal, and sonu> unprotected, were exposed upon 
canvass so as to 1x3 electrically iusiilat<'d upon the bow of tlm, 
steani boat ; and wore weighed and examined at dilferent 
p(n'iods, after being exposed in the north seas to the action of the 
vvairn* during the most: rapid motion of the vessel. Very rough 
'woalheo' inlcrlered with some of tliese experiments, and many 
of llie slu'e-ts were lost, ai\d the protectors of others ^ were* 
wasiied away:, Imt llio general results wore us satisfactory as \f 
the whole serii'S of the uriangeiue.nts had been complete. It was 
found tbat. undefendo<i sheds of copjicr of a foot square lost 
about b*oo grains in [)assiiig* at a rate averaging that of (fight, 
miles an hour in twelve hours; hut a sheet, haviiig llie sanui 
surtiKug defended by rather less tliaii lost Tr-p giain> ; aa4 
that sheeu defended by and of rnallea'nle iron vvcie 
similarly worn, and underwean, nearly the same loss, that ot lwo 
grains. In ]>:issi]ig ihroiigh tlio sanio space o(‘ vvviler. T!u^^c 
experiments (the results of winich were coulinued by tliose cJ 
othei's made during tlie whole of a voyage to ami trom lleligr»- 
laud, but in which during the return the proU-etors were ) 
show that motion doi-s not uilect the nature of the. limits ami 
(piantify of the prot<a.’.ting metal; and likewise ])rove, that 
independently of the cliemieal, there is a luechanir^al wear of the 
copper in sailhiijr, and wliieli Ou the most exposed part of tlu, 
ship, and in tiic most rapid course, b(:;ars a relation to it of 
nearly 2 to 

I used the very delicate balance belonging to the Royal 
Socidv in these experiments ; the sheets of copper weigh*: d 
between 7 and S(K)0 grains ; and I was fully enabled to a^a:^'r- 
lain by means of tins balance, a diniiuutiou of weiglit upon so 
large a quuutlty, equal to ^ of a <^raiu- ll was evident from a 
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very minute inspection of’ the sheet with tlio. larixost Cjuanhiy of' 
])i()tt‘ctlno; metal, that tliere was not any u(!hes*iuu oi aflvahnv' or 
eavihy snt)stances to its snrtheo. 

Having' observed/ in exarniinng the results of schne of the 
e\’j)eriment*5 on the efl’ccts of single masses i>t proUaiting metal 
'on the sheeting of ships, that there was in some eas(;s in w'hich 
sln^ets with old tastening had been used, tarnish or corrosion, 
which seemed to increase witli the distance from the protecting 
metal/t becann* accessary to investigate this circumstance, and 
to ascertain tlm evtcjit of the dinnnutiou of electrical action in 
instances of imperfect or irregular ounductijig snrfaccs. 

Wiih single sin aits or wires obeoppew, and in small conlincd 
quantities of sea water, litoro seemed to bo no nulications of 
(liminuliun of conducting power, or of the ]>resei vat ive eiiimts 
of zinc, or iron, hovyciver rHvided or <litriised the sllrf;na^ of the 
i^opper, [)rov ided there was a jX'rfecl meffdli(‘. conm^xion llu'ongh 
the nuis-^. d'lnis, a small piece of <’oj)per containing al/out 
sc|nar»i inches, was |)erfeetty protected Ijy a quantny (d' /.im* 
which was Ici^s iluui . par t of th(i whoh! snriiua; ; and a. 
i.'opper win.i of several feet in length w'as pr(‘Vi nt('d i’n^m tarnish- 
ing l>v a piece of /inc wirc^wliich was less than part of its 

lengt.ir. In these ca,sos llic pro1( cting metal eorjaaijxl with great 
rapnlitv, and in a few hours was entirely distroyed but when 
applied in tlio form of wire and covered, except at its transverse 
smlinag twdlh eoment, its |>rotecting‘ infliience ppon llic same 
minute > c ' a \ v . was exhibilod for mcniy <!ays. A part of ih(\se 
H;r>ult> di'jKiKl iq)«)n llitj aiisorpi.ion of the oxygen dissoivfxl in 
th(‘ water when its ipranlily Is lirultod, i^y tin? oxidablo riietal, 
and ot‘ erjurse tin* propoftirui of this mctol must lie much larger 
uluai Ihg water is cajUstaudy ebangimg : but the ex fieri meats 
’ sfuan to siii*\v that any diminution <»f protecting etiuca. at a dist- 
ancig (hu.'s not depraid upon the nature of the njetalhc, but of 
the imperfect or fluid coiiductor. » 

d'his unh’cd is sin^wu by many otlier residts, 

A piect‘ of zinc, and a piece of .(‘opper in the sanu; vessel (>!' 
sea water, but nut in coal act, wore coauecttal l)y dilibrexit length 
mI line Nilvci' wire of ddferent ihioknoss. It weis found tliat 
w itatrvo!- i- j gt]‘s cd’ wire of td* au incli were ustal, ihete was 
no diminutnui of the protecting otfect of the zinc ; and tin; e\f>< - 
riment was carried so far as to (unploy the wlioli** of* a quaunty 
nf extremely fine wire, amuuntjug to upwards of i\tviy l(;el if? 
lengtli, and of a diameter eajual only to fV’; ,;Cif an iriclc wlif u 
the results were precisely the same as if the zinc and l opper lias! 
been In imiuediate contact, 

Ihe.ees of cbarcvial, which is the worst aan)ngst tfie. more 
perfect conductors, vvere^ connected by being tied together, 
and iuade tlie meiiitim of comaiunicatinu b« tween zinc am! 
copper, upon the same principles, and with tlxe same viow^.-^ 
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as those jnst <lcscril)e<.l, and with preciNcdy tlie same consc-« 

fn niy first. (iXpei iinchts Ujion llic idlhcts of* incrreasinp; llie 
]f'u:.>;fh <»r oimintshin<i' tin* mass ot'lhe iinperlect or fluid *coii<{uct- 
inir surface in interfering* wutfi the |)roser\'ing' elfects of' metals, 
1 used iuiig narrow tubes • but I found theun very inconvenient ; 
ami [ had ie(u>ur.s(? to tlie more simple method of emj)loying; 
cotton or tow tor this purpose* 

Stwt ral feet of copper wire iu a spiral form \v<m\3 eojinect(;d 
with a^ juall pita-e ol zinc wire of about ball* aii inch iu length. 
The ziuc and a portion of lh<' copper were int rod (teed into one 
glass, and the Ci)ils of c:o}>per wire wt;ro introducaui uito (;ther 
glas.^e^, so as to f'onu a series of' six c/r st-ven glasses, which 
weie filk:d with sea water, and made ]>ari of tiie .>a!m’ Mdtaic 
aiiangenuint, by being connected with pieces of tow moistened 
fu sea water. 

ll was found in these experimeuits, 1 hat u hen tlie ]uoces of* 
tow^ r.onnccling the* glasses were half an incli iu thi(3ku{»ss, tlu^ 
})res(.iviu<;* ollect of the //me in the first glass was no wht re dimi- 
nished, but exlcudcd aj)parently ei^ually tiivougli the ulu^te 
series. 

When the (ucces of tow Were about the firth of* an inch m 
thickness, a diinimitiou of -the jireserving otli ets ^)f't lie. /.inc*, was 
perceived iu tlie fourth glass, in wliich tlmri, was a slight, S'vlutinu 
of coppt.r ; in flic fifth elass this rt:snlt was still more dis(iiu‘,t, 
and so (ui till in llu*. scvenlh glass there- was a considerable cor- 
ro.'^ion ol' the copper. 

When the tt>w was only the tcmtii of an iiu'li iu tlnckm ss, the 
pre.serving elbx't of the zinc exieudtal oiilv to the third gla^s : 
and in I'acii glass more remote, the eHc‘ct of corrosion w as moit! 
distiiu't, till iu the seventh glass it was nearly tie* sane* as il‘- 
tlx rc had been no jirotecting metab All the ciu.-mieal elianges 
iiependmit upon n<?gative el/3c(ricity were sncu’cssi vi ly and 
i3h ganlly exhibited iu this experiment. In the first glas,s erm- 
tiiining the zinc, there w;js a, considerable atid hasty dc’positi<)n 
oi’eaiHiy and alkaline mat.ter, and Crystals of <‘.aibonate of soda 
adiiered to tlie copper at tht; surface whei'i* it was c.lean and 
bright ; but in the low er t>art it w;is coaterl with vv\ i\ed uietallu^ 
:/inc. In tlie secoiui glass the w iiat w as e.ovt'od f>\et'\\i}h line 
i-rystals ( if carlionate ot' lime; and the same pinenomenon of the 
separation of carbonate of soda occauTeti, Init in a l;.ss d(-gret». 
fu the lliird glass tin* wire was clean, bin willioul depik-^ilivius ; 
and the pie.^ence of alkaline matter could only be (listiuguislied 
by clu inical tests. In the fourth glass the cuj)pt‘r w'as bright, 
i'videnlly iii l OnsfM^uenCe of a sliglit but general c<.)rrosion, but 
vvitli a si'urcely sensible deposit; in the lifUi, the depi)sit was 
very 'tisible; uud in the seventh the ware was covered with 
groeu ru'^t. 
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These resiilts, which* showed tliat n very small quantity only 
r/f‘thc imperfect or iluid conductor was snhicici]t to trausiuii the 
cUcIrical power, or to com|>Jetc the chain, indiu‘Oci rue to tiy it 
eaqipeu' nailed np(>n wood, and protected inorely by 7jinc or iron 
cm tin* under surtuce, or tliat ue*vt tl\o wood, would nut he 
/h feuded from corrosion. For this purpose I cover'd a pi( <'0 oi 
wo(kI with ,>mall sheets of copper, a nail of /iiic of about, the 

y, part of the sud'ace of tlie copper bein^' prcviout^ly driven 
info tlie wood : tin; apparatus was plnni^'cd in a lui^o jar id’ sea 
wafer; it reniaiiKd perfectly brii^ht for many woi;ks, and wIn n 
examined, It: was I'ound that 1 lie zinc had only suili'red ]>arliai 
cou'osiou ; that the wood was midst, and that on tiu; interior of 
tin" cu[q)e.r there was a consulerable [lortiun of revived /iiu\ so 
tli.il the ne^alive electricity, by its operatnm, provided materials 
fur its iutuii^ and constant t;xcitemeiit. In several trials of the, 
same kind, iron was Used witli the same resuhs ; and in all tlneso 
^‘\p(;nments there appeared to be tins peculiarity in the appirar- 
ance ‘d’ tin; i'0[)]/CT, (hat unless lln^ protei meral below' was 
ui Very iari^e mass, there were no depositions of calcariains or 
ma^in staii earths upon the imdal ; it was th an and bright, hut 
iievi r coat<3d. Tin* coppt r in these, expciimeuits was naifnt 
s-mietiiu(;s upon paper, sometimes upon the inert; wood, and 
sonnjliine'S upon linen; and tin* communication was parllally 
internqitiMl laawtu.'n the externa) surtuceand the iiitciJial surface- 
by cf;mc nt; but (‘Vea one sitle or jiimdion of a sheet seeined to 
ai!o\y suHitaenf communicaliou Ixdweeu the moislurt; on the 
muler surface and tiu* sea water without, to product; tlic eiertri- 
e:d cdect of ])it;scr\ aliun. 

'riu se results ujum ptwTcct and imperfect conductors led to 
anotlier inquir), important as it relates to tlie practitad appiica- 
li(,»n of' (he principh* ; namity, as to tlie extent and nature of tin; 
to.mfaet or n latiou behvecn the copper and the preserving' meld). 

1. ccmhl not produce any prolectinit;' action of zinc or iitm n])on 
copper tiiroemdi the thinnest siratuhi oi air, or the. l)ne>l h;af of 
mica, or of'dry j)aper ; but iho action of the iiielals did not seem, 
to bo mmdi unpaired by the ordinary coatinrjj of »>xule or rust ; 
nor was it destroyed when the {inest bibulous or silver jiajjtu', as 
If is ('ruviuioidy called, was between them, bei»i;y nmistiujed, w ith 
s».a water, k niade an (experiment with diiicrcnt folds of this 
])a])er. Fie^'cs of' copper were covered whtli one, two, three, 
four, five, and si x 'folds ; and over them were placed ])irc«‘s <.f 
vine, whicl) weo' Ihstened closely to them by tliread; each pircc 
ot copper so pndected was exposed in a vessel of sea water, so 
ifiatthe folds of pat)er were all moist. 

It was found in t(ie case in wdiich a single leaf of pupiu- w as 
between the zinc and the copper, there was no corrosion of the 
copper ; in the case in which there, were two h'avcs, tlu re was i.t 
very ^hght effect : with three, the corrosion was distinct; and it 
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<jll witli i.be foltls tlic protecting* power appeared 
to be Isj^t : ancj in the case ol* the single leaf, there was tliis 
difl’eiejea^ I'roiu the n'snlt ol‘ iunnediat.c contact, that thtac' was 
no (lr])o^i^io 3 i (d‘ earthy mutter. .Showing that there was no 
ulisulute minute coiitaci of the metals through the moist paper; 
wliicli v;as likewise proved l3y other experiments; for Ji thin, 
plate of mica, as I liave just mentioned, entirely destroyed the 
pi'oU'cting ellect of /inc : and yet wlnni a hole was made in it, so 
as to admit a very thin layer of moisture between the /inc a.nd 
co])p<?r, the ciorrosioii of the copper, tliough not destroyt'd, was 
considerably diminished. 

rapid curif/S.irai of iron and zinc, particularly when used 
to protc'ct mentals, only in very small quantities, induced me; to 
try some experiments as to tlieir electro-chemical powers in 
m< nstrua out of the contact, or to a certain exlenl removed 
born the contact of the air, .such as might be usr;d for moistemiiig 
paper umler the copper sheathing of siiips : tlie resnUs of these 
ex'permu nts I shall now detail. A small piece of iron was 
pla(M'd in one glass filled with n saturated solution ol‘ brine, 
which contains little or no air; copper, attached by a vdre to 
ilie irt>n, was placed in a vessel containing sea water, which was^ 
ccnmccted vvitii the hvine by mo'istened tow. Tin; copper did 
not corrodr, and yet the; iron was scarcely sensibly actetl upon, 
and that only at tin; .surface of the brine ; uiul a. mucli less (dlect 
was produced u(nm it in many weeks than would Jiave been 
occasioned by sea, water in us many days. 

With zinc and brim' in the same' kii\d of connexi()ii there was 
a similar o'sult ; hut the soluliuu of tlve zinc xvas comparatively 
mon; rapid tiian tluiiof tlie iron, and the <'opper Avas jcmlcn d 
.more highly negative, as Avas showm by a slight deposition of 
earthy maU(?r upon it. 

A solution of potu>'^sa, or of alkaline substvmci's pos^^esslng* 
tin; electro-positive energy, has nearly the same etfei't on sabne 
solutions as if they Avere clepriA'od of air; ami wlicn mixed wiifi 
sen water impedes the action of metals upon them; but if used 
in qua?vtit Y in combinations such as these I have just described, 
in which iron is the protecting metal, it destroys the resuh, and 
renders th<;^ iron negative. Thus, if iron and copper in ('ontact, 
or fastened to each other liy wires, be in two vess^ds ol sea aa ator 
conneetetl by moist coll on uv asbestos, all the various ( iveum- 
stances of protection of the two metals by each other may he 
exUi\)itt il by means of solution of potassa. By adding a few 
drops of solution of potassa to the water in the glass containing 
the iron, the negalivo powers of the copper in the other glass 
are diminlvslioil ; so that the deposiliou uf the calcareous and 
magiu'-ian ( arths njH>n it is considerably lessened : by a little, 
more solution oi’ jiotassa flu; deposition is destroyed, but .still 
the copper remuuis clean* The coorosion of the iron/ which 
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bofoiv was rapid, is now almost at uu end; alula i'vw drops 
mort; of tlio solntioji of pntassa produces a juTf’cer ('(^luHbrnuu ; 
so that neither <jf tlie metals muluraoes a)iv ennni;’!', and (he 
whole system is in a ‘state of perieei repnse, i^>Y irj*akiiui' th('. 
ilui<i ill the glass coataiiiing the iron still moii‘ idhah'iu', it no 
bnge.r covrufles ; and the green tint of tiie sc;i water shows that 
tiie copjier is now tlie positively clectriliexl metal ; :uut when (he 
-idution in the trIass contaniing the iron is strongly ajlvaliiug the 
enpper in l.lui otluu' glass corro<les with gri'at rapidilvb and the 
irrrn remains in the edectro-negative and iiulest met i!>!c state-. 

I liegan this papta' lny some ohsn'rvalions iqum t]ie. nut me of* 
llio prueesses hy whicli copper sjus-ting is desi roved hy sea, 
water, and on the causes liy wliieii it. is ])icserved <-leaig or 
rendered foul by adlicsions ufinarino vegetables or animals; 1 
slrall conclude it by some further rcinaiks on tlu^ same subject, 
.ind with some ])ractiOal iid'ereneos and some theoretical elurida- 
lams, which naturally arise from Ihe. lau^ults ejetiuh d in (lie tore- 
going pages, 

'fhe very lir.st exporinumt that 1 maxje on hiru'bour-hoats nt 
Poitsirmuth, proved that a. single mass of iron pvt)t<a;l('d I'ldly 
and eidiiady many shet'ts of’ whether in’ waves, thh's, dr 
eui'rents, so as to make them negtilivady <decti’icjd, and in such 
a degn*e as («.> o('casion tile dejK»silioJi oi’ cariiiv matter iip<jn 
lliom ; but observations on the* <-»ice,ts of tin.* single contiiel ol* 
iron a runni er of slieets of co})j>er, wliere tlie Juuct i.ans and 

nails covered v, ith rust, and inat iiad Lum u in a, ship for 
«.ome yeais, sliovved that the action was \veak(med in tlm cas »5 
mT imfx rldct connfwions ])y distance, and dial tlm sheets nea.i‘ 
tiu' protector v/cre nujre *deidnd(:d than (ho^•e rr-naote from it. 

this idea f proposed, that when ships, ul' w hieii tht; j‘op]>(:r 
"dieeting \vas old and worn' wctc to be pruttaa(‘n, a r>;n ator pro- 
poilion (jf'iron shonid h('. used, and that it possible n sliouhl ho 
iuore dishiljuted. "I lie first e\pe»iment of f his kino’ was fi'icd on 
HumSanunarang, of JS guns, in MarcJi, !, and whicfi had 
lieem cojipcred three years before in India, f -ast iion, ecpial in 
suifaco to ab'out of flial. of the copper was applied In four 
masses, two near the stern, two on the bovv.-^. She made a, vovage 
to ova, Sco’ia, and returned in Jaiiuarv, bS^J.k ,A fals'e ‘ ami 
entirely unfomub d sfatenicnt respecting this vessel was 
juilihslu'd in most of the newspapers, (hat l!ie bottom \vas 
covered with weeds and barnacles. 1. was at f^ortsmonth so<')n 
after she was livought into dock: liiero was not the smalU^st 
W(u (l or sheii-fish upon the wlmle of the Imtiom from a. few feet 
round the stern protectors to the lca,d on her hou\ Jbmnd the 
stern j)rotectors there was a slight arlhesion of l ast of iron, and 
upon this there were some zoophyttis of the cnpdlaiy ];iiid, of an 
incli and a half or two inches in length, and a numbei of mimUe 
barriaclcS; both Lepas analifera and Bulamis tintinaabulum^ 
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For a considerable space round the .protectors, both on the 
stern ayd bow, the copper was bright ; but the colour became 
green towards the central parts of the ship ; yet Oven here the 
rust or vcrdigrease was a light powder, and only small in quan- 
tity, and did not adhere, or come off in scales, and* there had 
been evidently little copper .lost in the voyage. That the pro- 
teeiors had not been the cause of the trifling and perfectly 
insignificant adhesions by any electrical effect, or by occasiou- 
ing any deposition of earthy matter upon the copper, was 
evident from this — that the lead on the bow, the part of the ship 
moat exposed to tlie friction of the water, contained these adhe- 
, sions in a much more accumulated state than lhat in which they 
existed near the stern ; and there were none at all on the clean 
copper round the protectors in the bow; and the slight coating 
of oxide of iron seems to have been the cause of their appear- 
ance. 

1 had seen this ship come into dock in the j^pring of 1824, 
before she was protected, covered with thick green carbonate 
and subiuuriate of copper, and with a number of long weeds, 
prinoi{)al!y fuci, and a quantity of zoophytes, adhering to clift’er-' 
eut pai Is of thebottoin ; so tliat this lirst experiment was highly 
satisfactory, though made under very unfavourable^ circum- 
stances. 

The only two instances of vessels which have been recently 
coppered, and which have made voyages furnished with protec- 
tors, that I have had an opportunity of examining, are the Eliza- 
beth yacht, belonging to Earl jJamley, and the Caiuebrea 
Castle, uu indiaman, belonging to Messrs. Wigram. The yacht 
was protected by about part of iron placed in two 

masses in the stern. She had been occasionally employed in 
sailing, and had been sometimes in harbour, during six months. 
"When I saw her in November, she W'us perfectly c^ean, and life 
copper apparently untouched. Lord Darnley infonned me that 
there never had been the slightest adhesion of either weed or 
shell-fish to her copp^:, but that a few small barnacles had once 
appeared on the loose oxide ofirpu in the neighbourhood of the 
protectors, which however were immediately and easily washed 
off, . The Oarnebrea^ Castle, a large vessel of upwarcis of 6oU 
tons, was furnislied wdth four protectors, two on the stern, and 
two on the bow, equal together to about of the surface of the, 
copper. She had been protected more than twelve nionths, and 
had made the voyage to Calcutta and back. She came into the 
river perfectly bright ; and when examined in the dry d<^k was 
found entirely free from any adhesion, and ofl’ered a beautiful 
and almost polished surface ; and there seemed to be no greater 
wear of cui^pcr than could be accounted for from mecnanfcal 
causes. 

Had these vessels been at rest, I have no doubt there would 



havo been adhe^tons^ at least jin Portsrnoiijh oir Shew^ har- 
bours, where the water is constant!)! toddy, apd whore the 
. inallest iil^eguiarity roughness of surface^ from either wear, 
uY the dejp^sition of calcareous matter^ or the tormation of oxides 
or carbot^irtes; enable the solid matter flouting in the wafe r to 
Therfe ife a ship, the Howe, one of the largest in tlielMavy, 
now lying at Slieernoss, >vhich vvas protected by a rjnanlity of 
< ast iron judged suffiqiont to save all her copper, nearly hfireti 
months ago. She has not been exarain(?d ; but I expert a!\d 
hope tlmt the bottom will be covered with adliesions, which 
nuist be the case if her copper is not corroded ; but notvxith* 
^^tanding this, whenever she is wanted for sou, ij will only be 
necessary to put her into dock for a day or two, scrape her 
copper, and wash it with a small quantity of acidulous water, 
and she will be in the same state as if newly coppered. 

At Liverpool, as f am informed,. several ships have bc^jen pvo- 
tected, and have returned after voyages to the West Indies, and 
( ven to the East Indies. T)ie proportion of protecting niQtsil in 
ull of them has been beyond what I have recommouded, to 

i. ; yet two of them have been found perfectly clean, and with 
(he copper untouched after voyages to Deinerara ; and another 
nearly in the same state, after two voyages to the suiuc place. 
Two others have had their bottoms more or less ,covered with 
!>aniacles ; but the preservation of the copper has been in all 
rases judged complete. The iron has been placed along the 
keel on* both sides ; and the barnacles, in cases where they have 
rvisted, have been generally upon the flat of the bottom; from 
which it may be concluded, that they adhered either to the 
i 'Xide of iron, or the calcarersus deposits occasioiiod by the excess 
of negative electricity. 

In the navy the proportion*adopted has been only y* of cast 
iron, at least fur vessels in actual service, and when t lie object 
i': moie cleanness than the preservation of the copper. 

It is very ditBcult to point out the circumstances which have 
rendered results, such as these mentioned witli respect to Liver- 
pool traders, so dilFerent under apparently the same circum- 
j^t ancps, i. e. why ships should exhibit no adhesions or barnacle.^ 
after txvo voyages, whilst on another ship, with the same cjuaii- 
tity of protection, they should be ftmnd after a single voyage.’^" 
fhis may probably depend upon one- ship having remained at 
rest in haroour longer than another, or having been beeafmed 
hu' a short time in shallow seas, where ova <;f shell lish, or young 
3heU fish existed ; or upon oxide of iron being formed, and not 
washed off, in consequence of calrtf^tg^eather, and which consoli- 
dating, was not afterwards separated in the voyage. Erom 

♦ The quality c* the copper may be another cau#e. 

New Serm^ \oh/Kx. 
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what I caa Irani, however, tlie chance uf a certain degree of 
fo!ihMss^ in iu.nsef|ucnce of the application of* the lull pro- 
povti >n nf proloctiug luelaU will not prevent ship owmns 
[V«an rmploying this propoiiion, as- lire saving of copper 
is a \i-vy great olject; and as long as tlie copper is sound, no 
dang( r is tu he apprehended from worms. 

It ought to hr Lepl iu mind that the larger a sliip, the morr 
tluM. vperimrnt i< uitiu(nu‘<?d hy the iinperfrct. conducting power 
oi' the vsea water, and consequently the proportion of protecting 
metal may he linger vvilhm^t being in excess. 

! have mentioned these circumsta.ica^s because thpy apply to 
ships alii ady coppered, ami because I liavc heard that a Liver- 
pool ship, of winch it was doubtful whetlier the co|)per was in a 
stare sm:h as would cmahle her to make another voyage to India 
with seemity, lias, hy the a(»plicalion of protectors ol made, 
tliis vtjyage','^ w ilhout apparently any wear of her sh(.eting; audi 
that siir is now preparing wdth the same protecJ.ors to make 
<m tit her v oyag(\ 

ii! cases when sliips are* to be newly sheathed, tlie experi- 
ments widt h have beam detailed in the preceding ])ages rendei' 
it likely, that the must advantageous way of ap|)!ying protoctiou 
will he under, and not over the c<>pper: tlie electrical circuit 
being uvade iu the sea yvalcr passinjg thrdmgh the places of junc' 
lirm m tlu' sheegs ; unri in tins way every sheet of C(ip[>er may l)e 
jirovjded with nails of iron or zinc, for pn^Uadini.' thorn to miy 
c.vteiil requiieik Hy driving the nail inU) tiie wood through 
']ia[)ei* w'ctted vvilli brnmw//>urT the tatred (iapeiy t)r ie!t, or any 
uiher .sahslaiice (hat may be employed, the iriciuient action will 
he diminished; and thcjre is this great- advaulage, that a consi- 
derable })art of the metal vvill, ifUie protectors are placed in the 
cta\tro of tire slieet, bo depusileif'aml redissolved; s<) there is 
reason to believe that small masses of metal wiiTuci for a great 
hingtli of time. Zinc, iu consequence of its forming little or 
insohtble compoimd-ia brine or sea water, will ho preferable t«f 
iron i’or this purpose ; and whether thivS metal or iron b,e used, 
tho waste w ill he nmcli less than if the metal was exposed on the 
oniside : and all dlfHcadtit's with respect to a projier situation in 
tij'is la>«t ease are avoidedl. 

f ile copper used lor sheathing should he tlm purest that can 
In; oblaimal; and in being applied to the siiip, its surface should 
hit }u'esei\ed as smooth and equable as possible: and tin; naif- 
used for fastening sliould likewise be of pure c()p]>er; and 
liille dirlfiencein their thickness and shape will easily competi* 
sate for t heir want of hardness. 

iji Vessels employed for steam navigation, the protecting 

* The Dorothy. 
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metal cnn scareely be in excess;* as the rapid motion pf these 
.ships prevents the chance of any adhesions ; and the wear of 
the copper by proper protection is diminished more Xhau tvvo« 
thirds. 


^ Article V* 

On the Temperature of Mines, By M. P. Moyle, Es([. 

(To the Editors of ihe Annals <f Pldlosophi/.) 

CKNTLE.’^IKX, » . Hehton, March I, 1820. 

Having done .me the repeated favour of inserting my com- 
munications on the much disputed question as to t he heat of the 
internal strata of the earth, 1 have to beg a continuance of your 
htnduess in giving phlCt^ to the following facts in continuation 
of that sufiject. 

In tlie hrst plvxce it may be necessary to state, tliaf during the 
last summer and autumn, I repeated most of my former oxpiiri- 
meuts on the water in the old and relirujuislied mines as before 
stated (vide AnnalSyyoh v. N. S.), and almost precisely with the 
same results. Suffice it to say on this head, that the greatest 
heat found in those collections of water from the depth of 20 to 
l?0 fathoms from the surface was 55^ Bahr. in Redistian mine, 
in the parish of (^vvinear, while the coldest temperature found 
was 52^ at 134 fathoms in lined Ann, in Wtmdron* 

I conceived that by vselecting a stagnant colleciion of water in 

deep part of a mine at work, the temperature of which s[>ot 
while it was occupied by the workmen was known, might more 
(dibctually give us the true temperature of the surrounding 
strata, than bv any other means. 1, therefore^ selected a ) 

at the 1 10 fathom level, in Huel Trumpet tin mine, in tlie parish 
fd Wendron. This winr.e was sunk between four and five 
fathoms, when it was found necessary to relincpiish it from the 
water being too quick ; and until the 120 fathom level was driven 
far enough undei it to drain it of its water. 

A hole was bored in the solid granite at the bottom of this 
wdn/e two feci deep; a thermometer was put into it, and the 
hole was soon fomul to (111 with water from a natural inhltratiou 
without a drop falling into it from al>ovec As this hole filled 
with water, the thermometer fell to 56'^, hut in a few hours it 

• I have mentioned in the two last communications on this subject some applications 
of the principle; many others will occur. In .subinarinc constructions — to protect 
as in piles, from the action of worms, sheathing of copper defended by iron in e.'ccessinay 
be usi*d ; when the calcareous tnaUer deposited will gradually form a coating of ihe 
character and firmness of hard stone. 

t A winze is a small shaft sunk simply from one level to another, orton required for 
ventilation, a« well as for the judicious w'orking of amine. 

_ fii 2 
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rose <0 70 wliile the air at the bottom of the winze was 72®. 

{ fasUrtud a line to the thermometer, and allowed it to renraiii 
in the IusIq. 'J'he place was now roliiK|uished, and was in the 
ot few hours full with water, and great care v.as taken 
to pn vtui any ot the water in common to the mine ftoiu running 
into this reservoir. On the following da^ this water was found 
at the surface 70®, at two fathcjins in depth 6H®, and at the bottom 
67^'; at the eX[)iration of nearly three months, it was thought ne- 
cessary to examine it again, as the approach of tire end of the 120 
llitlioin level might otherwise destroy the opportunity sought. 
The w ater w as nou’ found at all depths to be 64®. A ibw weeks 
titer this, llie water v\as fuu’nd to be sinking, when additional 
care was taken to prevent any water from falling into the winze; 
when it had sunk to within two feet of the bottom, the thermo- 
meter wliieh was allow'od to remain in the ho^e was suddenly 
withdrawn, when it w^as found to be at 54®. Tw o days after (his 
period, this hole w'as dry, and showed the temperature of 

Not willing to rely too much on this single experiment, I 
sought another opportunity of repeating it in Huel Vor tin mine, 
situated in slate. Here a winze similarly circumstanced to the 
one just related occurred at the 124 fathom level. This wiiv/e ^ 
was sunk just six fathoms before relinquished, at which time the 
tcrnpeiature was 76® ; but after being filled with water for about, 
two months, the registerigg thermometer indicated piily 56'® ; 
and this possibly might be influenced in some measure by itv-^ 
being found impossible wholly to exclude a fall of water run- 
ning into it from above. 

1 do rtaller myself that those experiments tend much to 
strengthen my tbrmer assertions of the earth in general possess- 
ing and preserving the mean annual, temperature of the latitmle; 
and although these experiments give" a. dc?gree or t,>vo above tlvs 
mark, wo cannot hut sujvpose the local causes of heat in a mine 
at full work must tend to inCluonce the results; but it should be 
observed (hat it tails far below what we are taught to expect at 
these depths, by (hose holding a dift'erent opinion from myself. 

Should you, or any of your correspondents, who feel an interest 
in i.hc present question, he able to suggest any better plans than 
those -already adopted, I shall be most ready to second their 
views, and will, as far as in my power, carry their intimations 
into effect. I am. Gentlemen, your obedient servant, 

M. P. Moyce. 
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Article VI. 

A simple Met hod of graduating g/nss [JijdiomeU^rs. 

By Charles Moore/Esq.* 

As hydrometers of glass are irregular in shape, they are 
usually graduated by imraeisiug them in lltiids of difiWent 
specitio gravities. But as a considerable number ol lluids are 
required, and as they are liable to change by evaporation, u 
dilierenl method may be found useful} » 

In trying the specific gravities of lluids by a bottle of known 
capacity, we compare together the weights of e<jual volumes ; 
but in using a. hydrometer we compare the volumes of equal 
weights ; as the instrument sinks until it displaces a volume of 
the fluid equal to itself in weight. Hence we derive a method 
of graduating a hydrometer by the help of t>ne fluid only. 

\Vater, being the standard, is the most conveuieni, and as its 
specific gravity is supposed to be unity, we can easdy compute 
how innch wafer is equal in volume to a given weight of anoiher 
fluid of known specdic g>-avity ; or in other words, with what 
weight a hydrometer should be loaded, in order to make it sink 
in water at tjO°, to the point where that specific gravity sliould 
be marked: the weight of such hydrometer when finished lieinu- 
determined. “ 

Let the hydrometer be loaded until it would, if permitted, sink 
entirely in water, and place in the stem a paper scale divided 
into small equal parts, taking care that some one known mark 
t.oiresponds with some remarkable part of the sum. ii. 

then be suspended Ironi it good .small balance, as in taking the 
specific gravity of solids, and counterpoised by weights in tfie 
ofipo.site scale. If a vessel of water be placed under tin; Isydro- 
meter, and weights taken fioto its counterpoise, it will of course 
sink and displace an equal weigbr. jaf watei ; and in this simple 
and easy manner we cun Hud the jiroper places for any required 
specific gravities ; which may be written on a new scale, and 
put into a similar position. 

Foi example, suppose it were desirable to make a glass iiydro- 
meief fur acids ami saline solutions, llegiuning with water" and 
running njivvards ns higdi as the length of the stem vvmdd allow ; 
suj)po.->e also, that the hydrometer when immersed to the upper 
end of the stem was found to displace .r grains of wal' i ; n 
plain that a; grains should be the weight of the instrument wlieu 
finished : then to find the place where any other specific grauty 

y should be marked, : 1 : : r : then x ~ - beitig added 

to the counterpoise, the instrument will rise. The vessel should 


from the Dublin PhUosopbicel Jcumal. 
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then be lowered a little to bring the beam horizontal, and the 
mark mt bylhe\vater noted for ispecific gravity y. 

In the same manner, by simply adding weights to the scale, 
as many other specific gravities may be found as arc thought 
neci^ssary ; \\heii the scale is to be \vithdrawn and laid flat, and 
the intervals measured with a pair of compasses, and transferred 
to a new scale, the true specific gravities wiitten opposite their 
j)ropcr marks, and the scale put in its place. The instrument 
may bo loaded n few grains heavy, and nicely adjusted in seal- 
ing. It will show true specific gravities without referring to a 
table, temperature being attended to. 

If it is desired to adjust a hydrometer for spirits, or fluids 
lighter than water, then the scale will begin at the lower part of 
the stcan, and the differences of weight being taken froju the 
counfoij)()ise, the instrument will sink. 

If it is wished to begin at a specific gravity different from 
water, sup|:^se at 1*2, for heavy solutions, the only diflercmce 
will be in loading the instrument. Thus a hydrometer lliat 
displaces IKK) grains of water must be loaded to weigli 3(i0 
grains, that it may stand at the same mark in a fluid whose 
specific gravity is b2. The specific gravity of a body is equal 

to its weight divided by its volume V2, then to find any 

other specific gravity, suppose 1 -20, - = -rr/r ” 288, and 300 

y i*«j 

— 288 = 12. Twelve grains being added to the counterpoise, 

^ ‘<60 

the instrument will displace only 288, and“g = r25. 


Article VII. 

Description oj' the Process of Amnigarnation as carried on in 
(jermany. Extracted fVfiin a Letter to John Taylor, Esq. 
from John Henry Vivian, Esq. 

« iConclmhd from p. SOI.) 

Having thus traced the ore through various mechanical 
operations, I come to the actual process of amalgamation, or the 
extraction of the silver by mercury. It will be recollected, that 
after calcination the ore is raised to the upper floor of the building 
by means of a shaft and windlass, which is conveniently situatecl 
near the division wall between the calcining house and the mills. 
By its progress through the different sets of screens, mills, and 
sieves, the ore again reaches the bottom floor, and the same 
apparatus is employed for raising it to the third story, which is 
a little below the top of the shaft, where the boxes containing 
the ore are placed in large iron barrows, and conveyed across 
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that part oTtlie works containin^^ liio screens, to tlio tliiid jlivi- 
^ion of the main bniUiing, urlliat appropiijjU'd to the iu^ialgaina*- 
tion process, ll is here depusited in ati apaJ tuient containing 
twenty wooden cases^ which hold as many cJiijrges foriho supply 
of the amalgamation barrels in the room below. The fjuaniuy 
of ore that •each case will contain is U) evvr. wimh, will) the 
addition of 5 cwt. of mercury, 3 evit. of v\ater, and a few pounds 
of iron, constitutes a charge fur a barrel. 

Hie barrels are two ft et eight inchcjs in Ituigtli, and above, two 
ieet and a half in diameter in the centre. Thuy are well cured 
l>y iion hoo|)s, and liave a bung-liole, live indies in dlanieh r. A 
woochrn stopptT, having a small opening in the centre, tits ini i 
tlu? bung-hole, vmd is fastened tlown by a band of iron, and a 
screw'. At one, end is an iron plate witli teeth, liy wliich nuuiou 
is conmuinit’ated to the barrels ; and each barrel may he 
detached when rtM|uircd to be sto)>[)t‘*h 

There are twenty of these buntrls in the Froyberg works, 
ananged in four rows; they are all driven by one o\<n’^hot 
wiiei'l ; ainl the whole may be instantaneously stopped, as wv II 
as eavdi barrel singly, 

I have before stated tlie weight, of the, dillercuil sn1)stanec::> 
tbrininga charge for a barrel, 1 shall now make a lew remarks 
f)u the manner of filling it. At the bottom r)(’ esudi loppi'r, or 
case, in which tlie sifted calcined ore is deposited, is a wootleu 
tub/^, to which is attached a piece of sae.king* willi a montli- 
piece '(if metal that exactly fits the Iningyholr of the hanel. 'I'he 
oiu IS pa.^sed from the* hopper, through this fube into tlu^ burrel, 
bv w it iidraxving' u plate at the biiltom of the case. I'o prt'Vent 
the. j)ussd)iin.y of any lus.'i of ore, a scpiare franu^ is pl.irvd over 
tlie l)mig-holi‘, through \vhi< h the Iov\er part (d’ tlu‘. l,ub:' pa^se-s, 

Hn* water is supplnnl fo^fu leaden cisterns, om: of who h, eoa- 
iflining (‘vactly the (juantity reepdred fora charge, is piasad over 
each barrel. liadi cistern has a cock, tt> ‘which a p:po may be, 
attached, that communicates wiUi the bung-iiole of Ok.: barrel. 

Tlie mercury is conveyed to the barrels iVom two iron vase> 
placed in an apurtmv'nt: adjoining the umalcramation roenu, by an 
non pipe, wdiich passes bet.rcta each donblc* kuv (d* barieis, 
Op|5')site to each barrel is a piece of pipe, so arnuiged tl:*.;il \i 
may be turned, and by means of a projecting branch in ih<^ 
centre, may serv^: a Iiarrel on each side; the mercury ijrmg 
coiiilucled into Ihebarrels by a wooden launder phu'ed undtu liie* 
mouth of the pipe?, the opcning.s to all thvj otlmr pipes in,ing at 
the same time turned tiinvards. The requisite quantity of mi r- 
cury for a charge is put into the vase, which has a cock at th.:. 
bottom; and on a signal neing made by the men at'lhe bmrtd^ 
the cock is turned, and the cjiiicksilver flows along lie: pipe to 
the opening comuiunicating with Uie barrel to be cfuirgtai. 

The ^'on necessary for the operation is in siiiaii bars, whieJ: 
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;>re const :inlly kept in the barrels, fresh pieces being added as 
the UK t')i l)ecofnes dissolved. 

In clinrgitig the barrels, the water is first admitted, then the 
ore, and with these the barrets are put in. motion, and so conti- 
nued for about an hour and a halfi At the expiration of this 
time, if the ore and water are found to be well miiked, and of^a 
propc r consistency, the barrel being somewliat more than two- 
thirds full, the mercury is added, after which the barrels arc 
made to revolve at the rate of 16 or 18 times in a minute, for 
about. 18 hours. 'Fhe contents of the barrels are then examined, 
and if the process be found to have gone on satisfactorily, they 
are filled with water, and turned slowly fora few minutes. The 
small aperture in the centre of tine bung before mentioned, is 
then opened, and a wooden pipe fitted into it. This pipe has 
attached to it at right angles a leather pipe, which is furnished 
with 41 cock and a mouth-piece of metal, “and may be made to 
communicate by means ol‘a wooden pipe, with a range of gutters 
laid under the floor of the room. T'he apparatus being thus 
arranged, the bung of the barrel is turned downward, the cock 
is opened on the silver-holding mercury, which, from its great 
specific gravity, had collected at the bottom old he mixture, fiovv>s 
through the pipe into the gutters, which lead to a filtering sack, 
suspcmlcd over a stone trough, in an apartment on tlie ground 
flo<.>r ol the fourth division of the building. 

The mercury which has not combined witli the silver is here 
separated as it passes tlirough the filter, either by its specific 
gravitv, *»!’ by u* slight pressure of the hand on the sack whilst 
the aiuaigam remains within it. 1 he latter is composed of six 
parts of mercury and one of silver, and is of such a consistency 
as to retain an impression marie by the finger. When it is found 
that the greater part of the silver-holding mercury has passed 
i>ut of llie Itairel, the cock is turned; the upparaVus removed ; 
and the rtonaining contents of the barrels discharged through 
the laige bung-hole into the gutters, which einply into large tubs 
in tlie Ibiur bulow. Whilst this operation is performing, care is 
tokt ii not to allow the pieces of iron contained in the barrels to 
pass through the bung hole. These gutters are then washed 
uiJn water from a pipe connected vvilh a cistern near the water 
wluuK and the amalgamation jnocess begins again. The time 
orcu}>ieil in ‘^tid emptying the barrels is about six hours, 

making the wiu>le lime of the process twenty-fonr hours, 

I siiali now ( ifer some practical remarks on the most import- 
ant j>oints to be attended to in concluding this operation. And 
fir I with resjicet to the consistency of the mixture in the barrels. 
'I liis. which may appear ai first a trifling object in itself, is of the 
utmost consequence; for if the mass be in too thiid a state, the 
mojcury will lemain at the bottom of liie barrel, without being 
brought into contact with the ore ; whilst, on the other hand, if 
the mass be loo thick, the particles of metal will not move freely 
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through the mass, but will remain in a great degree stagnant. If 
the mixture is found to be too much diluted, it piust be corrected 
by adding a little ore ; if it be too thick, a little water should be 
introduced. Attention must also be paid to the velocity with 
which the barrels are made to revolve ; as by any material devia- 
tion from that degree, which, from experience, has been found 
best calculated to produce the desired result, nearly the same 
effbet will follow as when the mass is improperly mixed. If the 
barrels are made to revolve too rapidly, the particles of mercury 
will collect round the sides. The consistency of the mixture 
should ]>e occasionally ascertained by stopping a barrel, opening 
the bung-hole, and dipping a stick into it (if, on withdrawing the 
rod, the ore drops slowly from It, it is considered in a proper 
slate) ; and before the process is completed, a sample of the ore 
should be taken, and tried in a crucible, and the operation conti- 
nued if found to oontain any considerable portion of silver. 
Attention should also be paid to the state of the mercury in the 
mixture, which should be minutely disseminated throughout the 
mass, and the globules not larger in si7.e than the head of a pin. 

After the barrels have been a few hours in motion, it will be 
found that the temperulure of the mixture has been considerably 
increastd ; and as boat materially assists the amalgamation, tliis 
mo<l(* of obtaining it by revolving barrels, without tlie aid of ex- 
ternal fires, to which they weie formerly obliged to have recourse, 
is one of the greatest discoveiies tliat were made by De Born. 
1 should have observed, that to De Born, I believe, is also due 
the merit of organizing, the system of previous calcination of 
the ore with salt; although the modi' ofo[)eration was improved 
by (leliert ni the construplion of the Freyherg works. 

On opening of a ba.'rel, a strong iicul smell may be per- 
ceH'fcd, and [larUcularly tn*\vuids the end of the process. This 
Jurists ii’um tlie chemical changes that take place, tlu; muriates 
which were formed by the calcination are decouiposi il ; the iron 
unites with the miiriatic acid ; ai/d the metallic stiver, and a 
portion of copper, or other mt*tals, conlaincfl in the ore, c.omhine 
w ith the mercury. The muriate of iruii, bf itig a soluble salt, 
bt'comes dissolved in the vvat u', as do the sulphate and llic other 
sabs of soda. 

it is obviotis th.it a deficiency of iron in the barrel will prevent 
tf)e dei'ompositieii of the muriate of silver from taking place ; 
care should therefore be had, to keep a proper supply of iron in 
the barrels. 

The next process that requires to be noticed, is the separation 
of tlie two metals contained in the amalgam, wlnidi is eliected by 
their dilferent degrees of fusibility. The amalgam is e\{)osed 
in a furnace of a peculiar description, to a certain degree of heat, 
when the mercury is sublimated, or distilled, and the silver 
remains. 

WJaea the furnace is charged.and arranged, the weight of amal- 
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gam on the plates being about 3 cwt.tbe fire is lighted over the cast 
iron cap or bell, afuJ a stream of water is introduced into the cistern 
which contains the iron pan. The fuel first used is turf, but 
towards the end of the process they employ charcoal, with 
whicli they fill up the whole of the vacant space withiri the Case 
of the furnace. As the iron bell becomes heated, the mercury 
is volatilized, and falling to the lower part of the cap becomes 
condensed, and c(dlects in the iron pan, the water ni which is 
kept cool by the stream before noticed that flows through the 
wooden cistern in which the pan stands. 

In this process every thing depends on a gradual increase of 
temperature, and on a proper degree of heat being ultimately 
given. If the fuimace is heated too rapidly, a portion of the 
nu rcury will remain united with the silver, which rinist iuhiHibly 
hap[)en if any part of the compound is fused ; or too great a lire 
may also occasion another bad effbct*~a portion of silver may 
be sublimated with the mercury. On the other hand, a sulH<d(uit 
degree of iieat must be given to separate all the niercurv ; for 
if any portion remain combined with the silver, it would bo lost 
in the testing process that follows. The distilling process kists 
from eight to ten hours; the person who attends upon it knows 
when the whole* of the cpTicksilvor is extracted, by the cessutlriii 
of the sound made by the drops of that metal falling into the 
water as it is condensed.. On the following day, when the fur- 
nace has become thoroughly cool, the outer door is opened, I ho 
cap raised, the mercury in the receiver collected, and the-silver 
on the plates removed. The mercury is raised by a windlass, in 
small boxes fitting into a square case or kibble, containing all 
together about 5 cwt. and deposited,. i.n the iron vases in tl.u.' 
apartment over the distilling house, and adjoining the^amalga- 
mation room. It may contain a smiril portion of silver, but that 
is of no importance, as it is again used for amalgrauation wiiii 
that part of the quicksilver taken from the h)aneis, whic h had 
passed through the filters 'as before described. The loss of 
mercury in the distilling operation is about une-f.bird of a /nih 
to the mark of fine silver obtained, which is nearly two percent, 
on ilie quantity used. The silver on the plates should he in 
ragged porous pieces. Some specimens are in fancy fi»rms, 
resembling trees, &.c. ; and may be purchased at the works ou 
paying the value of the silver. The metal is for tlie niost jiait 
of the colour of silver ; but it is frequently tarnished with a 
yellow or brown tint. It contains in fine silver from 12 to 13 
'/o/hs in the mark, or about 75 per cent. The other metals that 
remain combined with it are such as were contained in the ore; 
as copper, cobalt, nickel, antimony, To reduce the amaU 

gamuted silver to a compact state, and of uniform fineness, the 
pieces taken from the plates are melted in a Passati crucible 
previous to being refined, which is done at the neighbouring 
ifemelting^work* The delivceries kgm the amalgamation*w)*>rk to 
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the smeltirig-work take place at the end of each fortnight* 
The contents of each delivery in fine silver is generaJly lioni 
IlOO to 1^200 marks. 

1 shall now proceed to describe the washing process, or that 
practised on the residuum in the barrels after the silver-holding 
mercury is removed. This body of stuff, as 1 belbre observed, 
is passed down into large vats on the ground floor of the build- 
ing. It consists of the earthy parts of the ore, in vvhicii arc 
some small particles of mercury intermixed, and water holding 
sulphate of soda, and other salts in solution. The main objei.t 
here is to collect the metallic particles from the mass of ore ; 
and to effect this, fresh portions of water are added to the stuff 
discharged from the barrels, and then worked about in large vats 
or tubs. In each vat works an upright spindle with arms, and 
attached to the latter by several plates or bars ol‘ iron. These 
vats arc furnished with eight plugs one abovci tlie other ; so lljat 
as the lieavier metallic particles subside, tlie waste or earthy 
matter may be diawn oh' at the diHcronl plugs in succession, 
beyginning with the top. Those near the bottom ar(^ not opened 
until the mercury there collc^cted is removed, which only lakes 
4 )lace once in three or four weeks. The vats arc about six feet 
in diameter at the top, and from five to six feet in depth. One 
of these vats is attached to each range of five barrels. The time 
alii)ttcd for the washing process is twelve hours. 

The principal points to which the attention of those conduct- 
ing this operulion is to be directed are, first, the careful cxaini- 
naiion of the stuff, previous to its being let off at each plug, for 
particles of mercury; this may be done by diluting a small 
quantity in a wooden trpugh. Secondly, so to regulate the 
<pianiity of water in the mixture, that the coarser particles of the 
t)re may not subside with the mercury, which will be the case if 
the stud' be too much diluted ; and at the same time to avoid 
having the mercury kept in 8u>speusioii in the mass, whicli must 
happen if it be not diluted lu a' sufficient degree; for it is 
evident that unless the particles of mercury be disentangled from 
the earthy matters, they will not subside by their greater specific 
gravity, which is the object of the operalioiu Thirdly, to regu- 
late properly the velocity of the machinery ; for loo quick a 
motion will prevent the particles of mercury from subsiding; 
whilst, if the motion be too slow, the Jieavier panicle^ of the 
ore will fall to the bottom with those of tin? mercury. I he 
reason for having the rods which connect the cross bars of the 
revolving machine in the vat of iron is, that any nieicury which 
may have been oxidized during the amalgamation process may 
be reduced to the metallic stale, the oxygen possessing a great 
affinity for iron. A portion of mercury occasionally appears in 
this last described process, and the other processes in vvliich it 
is brought in contact with water, in the form of a white foam 
floatiqg on the surface. This may arijse either from a portion of 
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the metal being oxidized, or. from ils particleB, finely dissemU 
mted, l)econung intim«ately mixed with the particles of water. 
In tliis last case the foam should be left to settle, when the 
quicksilver will collect togcjflier. The >vaste from the vats is 
coiiducted through underground gutters out of the works, and 
received in pits- In these the earthy matter allowed to 
subside, and the saline solution is drawn ott* to be employed 
elseivhere. As a check on the operation in the works, the 
deposit which is received into the waste pits should he occa- 
sionally assayed for silver, as well as examined for particles of 
mercurv. The contents of the waste pits are thrown from 
thence into the river, and carriei! ofl' by the first flood. I 
heheve it is the custom at Preyberg to assay the residue from 
each vat, and I understood it usually conlains a small portion of 
silver; perhaps from to of a loth in the centner. 

I recollect its being mentioned to me in I S lo as a singular 
circumstance, that the ten barrels on tlie north side of the amah 
gamatioiM'oom invariably yielded 'a cleaner residue than those 
on the south side, although the charges and treatment were in 
every respect the sanfie. As I felt incredulous as to the correct- 
viess of this assertion, I examined the assay books at the workg;,^ 
and it certainly did a[>pear as stated, tliut the residuum from the 
barrels on the south side contained invariably a small cprantity 
of silver more than those on the north side- 

It now only remains for me to make a few remarks on the uses 
to whicli the saline solution drawn off from the \uiste pits may 
be applied. Various experiments have been made with a view 
to ascertain the most advantageous mode of using this licpiid, 
it has been sometimes applied to the^ preparation of manure, l>y 
decomposing the sulphate of soda with lime, and thus forming 
ail insA>]ubl<> salt, or artificial gypsi^m ; aOd it was remarkcMl to 
me by Prof. Lampadius, that the action of this sab as a manarc 
appeared (o be increased by the iron precipitated from the mu- 
l iate, by its acid uniting with the soda of the Glauber salt, which 
becomes highly oxidized by exposure to the atmosphere. During 
say la*st visit to Freyborg, Prof. Lampadius was engaged in some 
experiments for applying the sulphate of soda, obtained by 
evaporation, to glass-making, instead of potash ; and from some 
spccinic nH of white glass, &.c. showed me, it appeared that the 
expel imont might possibly be successful. 

'I'lie general arrangement c)f the interior of the principal 
building of the Freyberg uinal^^aniation-work may be collected 
from the description given of the iliflerent processes; from 
which it will appear that much labour and expense may be saved 
by facililaling the communications between the different parts of 
the works, liy means of a shaft and machine for raising the 
ore to the different stories of the building, and apertures in the 
floors for letting it down^ as it may be required lu the different 
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]irocesse!?, %vaste is avoided, and the temptation to pilforinc;; of 
tile valuable metals by the workmen is diminished. A short 
review of these arrangements may not, tlu relbre, be impioper, 

thereby the connexion i)etween the dillereut parts of tlie 
establishmerjl may be better understood. * 

• The works consist of three main buildings, w hich form three 
sides of a quadrangle ; the fourth skle of which lorms the 
eutrance. la the centre is the forcing engine, for the pui poseot 
supplying water in case of fire. One of the three bniUllugs iix 
much shorter than the other two, and contains only furnaces and 
a charging floor. The others contain each the wsame number of 
furnaces and conveniences for mixing and charging the ore, and 
in addition thereto machinery . and apparatus lecpiired in the 
other processes. The principal building conlainiiig the barrels 
may be in length about 200 feet by about 48 feet in breadth. It 
is divided by stone walls into four divisions. T he first division^ 
whicli is by far the largest, tontuins on the ground-iloor a set 
of calcining furnaces ; over these is a oliarging lloor, and above 
that a salt inagaAine. Next to this is tlie part used fof milling.. 
This contains on the upper, or fourth story, a coarse riddle, and 
lu.low it a fine riddle. Under these are five mills, extending 
with the sieves attached thereto to the floor. The third division 
contains, on the third story, a floor from whence the amalgama- 
tion barrels are charged ; on the second floor the barrels; and 
»indcr these, on liui ground floor, the washing tubs, in tlie 
fourth division is a storeliouso for quicksilver ; on the second 
story, and under this, the (our distilling furnaces. The third atid 
fourth stories of the building, it is to be observed, are in the roof, 
which is made very sleep,* the walls of the work being only two 
floors ill height. ^ 

describing the machinery, it i.s not necessary to be very 
minute. It consists of cog wheels and wooden lanterns, an 
arrangement very commonly adopted on the continent, hut 
evidently inferior to the machinery of this country, ns the bear- 
ing of the wooden cogs on the round vstaves of the hollow 
lanterns cannot be as true as when tavo well consiructed tootli 
whueds work together; nor are the face wheel and the lantern 
pinion at ail equal to our bevil gear. The. construction ol’th 
mills is far levss simple than ihiit of our grist mills, in which 
several pairs of stones are often driven by a single spur wheel. 
The whole of the machinery is driven by water.* In the principal 
building before referred to are two large overshot wheels, of 
which tine works the screens, mills, and sieves, and (he other 
the barrels. 

The arrangement for the latter is as follows : Attached to tin; 
shaft of the barrel water w heel is a large cog wheel tfiut works 
two lantern pinions placed above it. On the shaft, from each of 
tiiese jAuigu wheels are five small cog wheels, so arranged that 
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(pach wheel works Iwo barrels. Thus the whole of the twenty 
barrels jiie miicle to revolve by one water wheel, which is about 
28 fet.t ill diameter. The washing apparatus under the barrels is 
worked by a separate w^ater wheel. Every part of the ma- 
chinery is carefully attended to, and kept in the very best order. 

1 shall conclude by a genciral recapitulation of the power of 
tlie work, and the fixtent of the operations ; — » 

The three buildings just described, with one or two of a 
smaller description that are contiguous to them, coiitain the 
following aj)paratus. 

A large ore house. 

12 calcining furnaces arranged in three sets, with a charging 
floor and salt magazine fA> each. 

2 coarse riddles. 

2 fine riddles. 

14 mills. 

20 aiijulgamation barrels. ♦ 

4 mercury distilling furnaces. 

4 washing vats. 

The ({uantity of ore ojiorated on annually amounts to about 
3000 tons ; and its contents in fine silver may be estimated at 
from 28,000 to 29,000 marks. 

The annual consumption of mercury is calculated at 2o cwt. 
which will be in proportion to the silver obtained us about 1 to 5, 
as nieniioued by Humboldt, Tlie mercury used is brought irom 
Prague, and ks probably from the mines at Idria. 

The salt einployed, in the proportion of 10 per cent, on the 
quantity of ore amalgamated, may be taken at 300 tpns. It is 
obtained from the Saxon salt-works at* Arten. 

The consumption of iron in the barrels is from three to four 
tons per annum. 

The quantity of the various substances used as fuel, Eamjiadiua 
calculated, in 1802, to be equal to 5 cubic feet of charcoal to 
each quintal of ore; and the amount of w^ages on 100 quintals 
of ore at 17 J rix-dollars. I do not recollect having seen any 
calc\ilation of the total cost per ton of ore, incurred in extracting 
the silver by mercury ; but, I believe, the charges are nearly the 
same as in smelting*. The chief advantage ot amalgamation at 
Freyberg is the saving of fuel ; for if all the ores of the district 
wore smelted, the quantity of charcoal required would be so great 
tliat the price of that article would necessarily advance, 

1 have thus 1 believe noticed the most material points relating 
to the Freyberg amalgamation-work, and the operations carried 
on therein, I have only again to repeat, that I shall feel truly 
gratified if these remarks stiould prove of use to your friends 
engaged in mining speculation on the other side of the Atlantic. 
Should you conceive that any further information I ean give 
may be of service, 1 beg you will freely command me. 
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Article VII L 

At’counf of (I J^Iinerahmicaf F^xcurstoyt to the CouNfics bf Crahcaif 
and M(n/o. By Sir Clrarles Lewis Gicsecke*^ (Cvniimunicated 
, by a MeiAber ot’ the R, JD. S.) 

Count If of Galiva/tfn 

1 LBI'T Dublin oa the 14th of August, ia confonuity to 
the directions of the Royal Dublin Society, and proc eeded to the 
County of Galway, I inado my first excursion to Marble Hill, 
and went the following day towards Woodford, on the new road 
towards the Shannon, constructed by Mi\ Killaly. Part of this 
cijunlry consists of diluvial land, in which f Ibund immense 
I>locks of beautiful can glomerate, consisting of fragments of rose- 
rod qiiart'A and hornstone, ol a dark leck green jasper, and large 
bloc ks nf mica slate. Near Woodford there is a very extensive 
stiaiuiu of meadow iron ore, which was worked by jinglisli 
Tninors about a century ago, and afibrded very good cast-iron, 
which was shipped on tiie river Shannon. The turf, which 
f {)vers the stratum of the iron ore occurs in enormous abun- 
dance ; it approaches to moor-dual, and is of the best quality, 
llu; day after my arrival in Galway I went oh an excurhion to 
( uuuamara, Tlie black Jimestone is visible every where along 
the road to Ougliterard, a small town five miles from Galway, 
wiiicH is visited very much during* the summer season by the 
gf utry from <n\lvvay and its neighbourhood, on account of its 
salubrious spa. As soon as you leave Oughieraicl, the junction 
of the giiAiite with the l*imestone is visible. In tire evening I 
arrived at, Ballinaliinch, tie residence of Thomas Mtutin, Ksq. 
>vl»o rec'rivt d rue with his hsuui kindness. 

lie accompanied me on the following day to wliat is called 
t!ic green marble (juavry, butwbich^is rather a ejuarry ofpi ec/ious 
serpcmtlne, belonging lo his estates. It is situated in a valley 
exttuuling from the northward to the west peak of Lettery, to 
as far as the middle of the place called the Twelve Ibns, a>^eric.s 
of' v(u’y acuminated coherent mountains, I found following up 
the liver, <;r rather torrent, traces of this serpmrtine at a distance 
of a mile from the quarry. The rivulet, which took a serpentine 
direction, has disclosed to the <jye extensive strata of nn^st 
beautiful giaimlar marble, of a pearl white colour, mixed with 
rose-red, yellowish-’rcd, blood-red, and bluish-grey. It altm*- 
nates with greenstone. The large serpentine quarry, whme Mix 
jMartin keeps from 150 to 170 labourers employed in blasting, 
cutting, and sawing tbeimrnen.se blocks, is of an extraordiuMiy 
extent, and seems to be ioexliaustibJe. The serpentine, similar 

< Froni ihe Appendix to th«. Report of tluj Froccedinss of the Rovul Dublin Society. 
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to the Sorpentino Antico of Italy, is mixed with steatite, 6ne 
granuivu* limestone and stripes of asbestos, and occurs in blocks 
soiuetiuies of the length of 12 and 13 feet, and three or four tons 
in weight/ It is impossible to describe the imiiieiise varieties of 
delineations and shades and colours of this beautiful stone, 
which attract the eye of the beholder; the serpent-hke dciiiiea^ 
lions of some of thmn must excite particular admiration. Otluu s 
are coloured in spiral forms, others arc dotted and spotted with 
different Shades of green, grey, and yellow. Solid masses (d’an 
enormous size may be raised. Mr. Martin has already quarried 
out an immtnist? (juantily, j)art of which is cut in slabs for tables, 
and which are ready for salc.^ lie liUvS also made a road from 
the quarry to the port, a distance of six miles, but it would 
require a railroad for large blocks. Higher up tovvards the north- 
west of the 3'welve Pins, there occurs a kin^ of serpentine which 
contains hut very little of the gre}^ and while granular limestom?. 
The limestone seems here rather to form small beds in the 
serpentine. 1 found along the river large blocks of granite with 
imbedded and nine-sided prisms of tourmaline of a pitch-black 
colour, similar to ihal of Ivilliuey. The granite of the country 
is line and coarse granular, very durable; and abounds iii felspai 
of a flesh-red and reddish-brovvn-KZolour; beds of felspar occur in 
it. Another quarry of serpentine, which was worked foi tnevly 
by Mr. D’Arcy, of Cljfden, is now in the [>ossession of* the 
Hibernian Mining Comj)any, On another day I went by*a boat 
to the black marble quarry four miles from Galwaiy, which is 
worked by Mr. Ireland, and to another at Merlin Paik, the 
property of Mr. Blacke ; the latter is of the most lieautiful jet 
black colour, and very transparent ; the former is rather of a 
slaty structure, and on that account easier worked. It contiiins 
numerous peticfactions, particularly <5f gry[»hites, and is some- 
times intersected by small veins of fluor. As thu quarry is 
situated close to the shore, the marble is carVied in great qiian- 
titic^s to the neighbouring country, and also to London. 

Count f/ of Maifo* 

I entered the County Mayo on the road leading through the 
little town or Cong, a place remarkable on account of its subter- 
raneous springs and extensive caves, through which rapid 
streams run in diffl'rent directions. The rocks consist of fine 
granular slaty sandstone, in which there are found in nf3sts most 
beavitiful specimens of perfectly transparent glass-white and 
yellowish-white calcareous spar of a rhomboidal shape, not 
iiil’criorto those known by the name of Icelandic double refract- 
ing spar. The walls and the roofs of the cav£‘s are covered and 
decorat e<l with calcareous stalactites of greyish-white and 
yellowish-grey colours, and of different shapes. In the river 
close to a mill there is a whirlpool, and near to the chiUch fine 
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ruins of a monastery. I proceeded by the Neal and l^allinrohc 
to Westport, where I arrived the same evening. The rocks all 
along the road consist of greyish-black compact limestone, 
interspersed with spots and veins of white ciilcartMju.s\spar. 

Tlie folloj>ving morning I went to a lead mine called Sheirrv* 
Hvelvc miles to the south-west of Westport, wliicb is worked at 
present by tl)e Hibernian Mining Com])any, and is on the cstJtU? 
cif the Murcjuis of Sligo. The mountains consist of smoke-grey 
and greCnish-grey clay slate, alternating with chioriteslate very 
much decomposed on its surface, and intersected by veins of 
yellowish-white common quartz of different breadths. ' I'lie vein 
of lead ore, which runs in a sontlvwesterly direction, is opened 
at a distance; of about 400 paces from the new road constructed 
by Mr. Bald, where has been driven a level of about twenty- 
seven fathoms. The lead ore (common coarse granular galej»a) 
runs through the clay slate, which is of an ash-grey colour, and 
somewhat decomposed. It occurs partly massive, partly ci ysial- 
liztaliu cubovS, and is accompanied by coj>per pyrites, partly mas-, 
sive, partly crystallized in rhomboids and three-sided pyramids, 
soinetiines pavonized. The other minerals, which are found in the 
vein along with the ore, are common white quartz, massive, and 
crystallized in six-sided prisms, brownspar of a yellowish-\vhite 
colour, prase, yellow iron ochre, barytes, and a yollowish-greeii 
earthy substance. There are scattered about hi the diluvial 
land JVagments of leek green flint, hornstoue, and cominou 
<(uart/. 1 went along the road through the chain of mountains, 
which consists of clay slate, to the fisliing lodge of the IManjuis 
ofyiigo dowu to Kiilcry bay, which separates the ("ounties of 
(iahvay and Mayo. • 

The rock that borders jhe coast of the county of Mayo in 
Kjllery Bay is hornstone porphyry, of a liver-brown colour, with 
small white and reddish-white crystals of felspar^ 'and veins of 
green talc. It is covered in som^ places by a coarse quartz- 
conglomerate. I was informed that not far from the village 
Bonduragh there was an iron mine wmrkecl about thirty years 
ago. 

On one. of the folloVing days I made an excursion to the Reck 
and Croagli Patrick, an e.xtensivemass of rocks, which consist of 
mica slate, with overlying common serpentine. In the latter 
there is imbedded common leek-greea talc, and greyish-green, 
amianthus, 

Achill Island** 

% 

I proceeded in a boat belonging to the Marquis of >SIigo, 
who very kindly assisted me in my excursion, across Clew Bay 
to Achill Island, twenty miles from Westport. The vast moun- 
tain tracts of this island consist of mica slate of a very fine slaty 
textur/, w ith beds of the rock, called by the late Werner v/liitc- 

Nt^w Series, \ Oh, xj, ’ t * 
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ntonc. [ slopped for a night in a cabin, and matle, on tlie fol- 
Inwing day, acco'aipanied by some inliabit.ants of the island, a 
]»cdosirjar) excntsiou over the mountaius, to the most western 
jx.iiil (ddl, cidied \cliill Head, a distance of ten miles, where 1 
arrived late in llie evening, and vemuined in the cubic, of a water 
g-iatid. d im following morning 1 went to the place described to* 
me, wliere the mineral, known here by the name of Achillstonc, 
js to Ixi found. The substance so called is an ameihyst-quarU 
of dilferent shades of <!olonr, passing from amethyst-blue into 
violct-bUugand rose-red, and forms a vein of from one to two feel 
broaii, which is on its outgoing very much scattered and broke n 
into pieces. It runs in a southerly direction through mi(!u-slalo 
of a coaisti slaty undulated texture, which contains much (juaitz, 
d he amethyst bordering the matrix is in bacillar and cuneiibnu 
district concretions, winch terminate in six-sidoc* pyriunids. In 
some places are found broken particles of fock crystal an«l coui- 
luou f|uartz of a. groyisli-brovvn tinge. At the f(,»ot of llie mouu- 
laiua very coarse granular iron-shot quart/, congdom crate, mi\ed 
wiih brown connuon jasper and hornstonc, covers part of rl\e 
mica-slate, which is converted into a grey greasy eai tliy sub- 
slauce, not unlike to powdered graphite. 1 could not trace any 
other metallic substance on the bpol except copper-pyrites, dis- 
seminated in common quartz. 

Having now been nine weeks oii my tour, and having lattcily 
liren exposed to a good deal of fatigue, and the weather hwing 
broke, I was relucUiutly compelled to relinquish my examination 
(d‘ the remainder of this interesting country, 

d'o thi.s I annex a descriptive catalogue of the specinions, Ido 
lu mnuber, which I obtained on my joufuey, and whiidi I proj)os<' 
Nlvnuhl form a part of the new Irish cvllecth)n. 


yl Descriptive Catalogue of t'tie Mineral Substances found in Uic 
Counties of Galway and Mayo^ 

County of Galway, 

No. , 

1 — d. Quartz conglomerate, of rose-red and blood-red colour, 
with hornstone, from Woodford. 

0 — 4. Dark Icck-grecn jasper, from the same place, 

4 — (). Mica-slate, approaciiing to avanturine, from ditto. 

7 — ►U). Dog iron-ore (meadow ir»m-ove, Jameson), of a blackish 
and ycllowisli-browu colour, from a place near 
Woodford. 

[ 1— .1/2. Black (urf, approaching to moor coal, covering tlic hog 
iiuu-t‘re. 

13 - -I t. Ih -a rl-grcy liiuoslone, frovu Marble Hilt. 

D.ii'k vf.lvci-biuck limestone, with fragments of sljells, 
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transmuted ijito calcareous spar, from Oughterard, 
Cunnainara. * 

n.) — 20. Granite from the junction the Iimesj.one; near 

Oughterard. 

21 — 22. Mica-slate, from the mountaijis beUvreii Onghterard 

' and Ballinahinch. 

2i]' -24. Granite, from the same place. 

— 28. fane granular limcsloue (marble), of poarbgre.y colour, 
jnixed with rose-red, iVom the rivulet near the' 
Twelve Pins. 

20 — 30. Precious serpentine, of yellouislx'green c'.{>lour, cloudy, 
mixed with pearl-gret" calcareous spar, from Ualli- 
nahtncli. 

2(1 — :>2. Ditto, of dark leek-gTcen colour, undulatirjgly strij)e{l, 
with soJue white calem’oous spar, Jrom the same 
j)lacc. 

3o - -34. Ditto, of leek-gict'U <‘.oloui\ ndwd with luown :uid 
grey, from flitto. 

30 — 36. J)iU(», of sulphur-yellow colour, mixed with grey and 
w liite, from ditto* 

2»7 — 40, louir other beautiful varieties, with (vloudy d<dinealions, 
from ditto. 

1! — 42, Tourmaline, of pitch-black colour, imbedded iu grauito, 
IVoiu Penacuola. . 

l:V —t-l. ( liah’cdouy , passing into flint of yellowish-grey colour, 
frojii the same ijlace. 

— p). IfliKik rimestono, from irelaiid <pmrr.y- 

17 — bs. Vio!et-bIuo fluor, in black limestone, from ditto. 

dp — ;>o, JVInck limestone, w ith grypliites, from ditto. 

- CoK nit/ n/ ‘ M ay o . 

2>i. Glass wliite double r<4Vacting y>ai% transparenl, from Cong. 

62, Ditto, yellqvvish-white, from tlfe sanui place, 

63 — 54. Yellowish-white and greyish-white stalactite, from the 
cave, near Cong, 

55—56. Greyish-block lirneetone, with traversing vchiB of calca- 
reous spar, from Ballinrobe, 

57 — 58. Smoke-iiiey clay-slat(5, from the lead mines, near 
Shodiy, 

52, (dilorite-slate, of leek-green colour, witli much quartz, frofvi 
the same place. 

t;0 — 64. Massive galena, of leadsgrey colour, of diflbrent texture, 
from the same place. 

65. Common galena, crystallized in cubes, with clay-siab;, froni 
the same place. 

CG — G8. Copper pyrites of brass-yellow colour, occompanying 
massive galena, with clay-slate, from the same place* 
.t2 . 
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h‘0 — 70. Ditto, in rhomboids, and three-sided pyramids, accom- 
[>anict1 by galena, massive quartz. 

71-7 .?, (Jornmon quartz, pearl-grey^ from the same placx*. 

73. Ditto, somewhat iron-shot. 

74 — 7o. Calcareous spar, of yellowish-white coloun. massive, 
with copper pyrites. 

7G. Calcareous spar, in six-sided prisms, accompanied by cop- 
per pyrites. 

7 7, Drown spar, massive, and in small rhomboids of yellowish- 
white colour. 

78. Brown spar, of rose-red colour, with some calcareous spar 

and pyrkes. 

79. Leek-grcen quartz (prase), mixed with common quartz. 

80. Yellow iron oclirc*, earthy. 

81. Massive barytes, of pearl-grey colour. . 

82. Earthy chlorites, of yellowish-green colour, with quart/. 

83. Leek-grey flint. 

84. TIornstoae porphyry, of liver-brown colour, with felspar. 

83. Coarse quartz conglomerate. 

8()— 88. Common serpentine, of leek-green colour, with common 
talc, from the Reek. 

89. Slaty talc, of leek-greeu colour, from ditto. 

90. Amianthus, forming narrow veins in common serpentiiu', 

from ditto. 

91. Asbestns, of jjearl-grcy colour, from ditto. 

Acftill Island, 

92. Mica-slate, with white quartz, very, thin, slaty, apd silver^ 

white mica. 

93. White stone, of pearl-grey colour^ 

94-795. Amethyst quartz, of violet-blue colour in bixiliar dis- 
tinct concretions, with mica. 

9G. Amethyst quartz, of amdthyst-blue colour, cuneiform frag- 
ments, with mica. 

97 — 98. Amethyst quartz, of pale violet-blue, and amethyst- 
blue colour, in isolated crystals, with some mica# 

99 -*U)1. Vixrieties of colours of amethyst quartz. 

105. Quartz conglomerate, of coarse granular construction. 
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On {he. Poison of the Toad. 
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Article IX. 

On the Poison of the ToarL 
(To the Editors of tlie Philowpln/.) 

GENTLEMEN, 

Having called to make inquiries about a sick friend, T found 
iho second volume of ‘Paris’s and Fonblauqiie’s Medical Juris- 
])raden<:e lying upon his tabic; and wishing to kill a little tifue, 
1 look it up, and accidentally opened it at p. 139, where, to luy 
astunishineiit, 1 found aij account of the supposed poison of the 
toad, very similar to that which r had just read m the as tint 

results of a paper lately given by Dr. Davy to llie Ke)yal Society. 
If it is not an inqjortinent question, may 1. he allowed to ask, 
whether it is usual t6 present any memoir to that Society which 
contains matter already in print ? I have sent you the extract to 
which 1 allude ; and I think by giving it a place in yo!iv journal, 
your readers will be gratified ; for it aiforcls a very good acconnt 
of the question at issue, la making this re([uust, 1 li(q)o [ do 
not intrude. I remain, your constant reader, l\ P. 


With respect, to the poisons of .Locusta, all cotemporary 
writers speak of the vejiom of the toad as the fatal ingredient ol* 
h( r potions, and in the Alexipharmaca of Dioscorides wo tiud 
the symptoms described, which are said to be produced by it ; '• 
but. wlral is very extraordinary, the belief of the ancioJits on this 
matter ^^as all but univctrsuL Pliny is express on the .subject; 
/Klius describes two kinds of this reptile, i" the latter of which, 
;is Di. Badham has suggested, was probaldy the fn^g. as w<’il 
from the epithet, as that he ascribes deleterious powers only to 
the former. It is scarcely ueepssaj^y to observe thattliis ancient 
belief has descended iiitO later tiiUves ; wo find Sir Thomas 
Browne treating such an opinion as one of the vulgar errois ; and 
\vc have before alluded to the legend of king John haviug been 
junsoaed by a wassail bowl in which matter extracteil iVoni o 
living tond was said to have been infused. ’ In still later 
wc have lieard of' a barrel of beer poisoOod by tiie same reptiic 
having found its way into it. Boreili and Valisnieri maintain 
that it is periectly harmless, and state that tiiey had seen it eaten 
with impunity. Spielrnau f expresses the same, opinion, “ Minus 
rede itaque (feclus venenaii a bufonibin metunnturJ' Franck, § 

* eir'ipiftv ayt c\c<t-0i3 'j-ioov/ut 

7o j7: uci, y-xi IniloLt, xw cr7rf5/<«7of -To,* 

*t' I. xft'to; r, K^Sovyo; ; 2. 

J Instic Mater/ Medic, p. 176. 

^ M^mialc di XOdsiculo^H, p. 79, 245. 
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on the contrary^ accuses Gmeliii of too much precipitancy in 
tlu; b{ lief respecting toad-poisou.'^^ Modern naturalists 
rcc(»gnise no poisonous sj)ecies of toad ; even the most Ibiuiida*' 
bk* (d’tlie species, to appearance, that of Surinam, is said to be 

perfectly harmless, 

ffwe may venture to offer* a conjecture upon iHis subjtcl,^ 
e are im Vmed to consider the origin of this opinion to lia>e 
l«<'( 11 derived iVoin the frequency with which the to^d entered 
into the composition of spells or charms, into philtres or love 
potions, and wliich, like the bat and the owl, most probably 
derived its magical ebaraefer from the gloom and solitude of its 
habitation, Sliakspeare has accordingly introduced this reptih^ 
into 'the witches' enchanted cauldron, in MaclMdlu 

“ Itouml nbout the caiUdnMi g<^ ; 

In thv poisonM entrails 
Toful that untlor coltlcst ^tono 
Hays and hast thiTiy*t>nc‘ 

SwL Iter 'll venom sleeping got, 
iloil thou first V tlie clmnntti pci ! ' 

Tiiis opinion receives furthor strength when it is considei cd 
liovv f‘rer|uently poisons were administered under the insidi<>us 
of clvarms or iucaututionH.’^f 

“ It has, however, been shown by late esqierimen^s that llu 
load has, under purticiihir circumstances, llic power orcjeciiu;:; 
lV(un the surface of the liculy an acrid seciT;tion \vhi<:!u‘\coviatc:'. 
tlio liamJs of those tJiat come in contact witli it ; and tliis iVici 
may perhaps liave assisted in supporting the general befu f 
respe cling (lie poisonous nature of this reptile. J^ellelier has 
usc(Ttaiucd, that tins corrosive matter contained in the vesicK s 
which cover the skin of the common^ toad has 
yellow colour, and an oily consistence, and to cons is} of, — 1st, 
an aciil partly uniteil to a base, and constituting Ath part ot tluj 
whole. 2d, very bitter fa tty\i mailer, lid, uu animal matter 

Ixniring some analogy to gelatine, — (Medical Jurisprudence, 
voL ii. p, 139.) > 


[ have received the above letter from a correspond 

deut^, wliich, witli the extract from Dr. Paris's Medical Jurisprud 
deuce alluded to, we leave no hesitation in laying before our 
ixKulers. At the same time we must observe, in justice to Dr. 
Davy (and wcurc certain our correspondent Avid agree with us), 
that no suspicion of intentional plagiarism can attach to him, as 

Sceabo fsHtuzioni fli Med. Tor. di O. Tortosa, yoK H. p. 67, and aiuhorities there 

cited. 

-j- Tills fact may lie illustrated by ancient as wcU as modern records T from the poi- 
soned tunic of the Centaur Nc;^sus, to the treacherous powders of the diabolical Mary 
Uaicman. ' 



I82G,J On the Reviprocal Decompositwn of ]yo(Iu\u 210 

miihor ot'ihe paper, On the Poison of tlicToad, lately rtva<l hefoi t; 
the Royal Society (see J/z/n/A o/ Phi/os(fp/}pJbi reh.\)A'*>l,) Dr. 
Davy has been absent from England, on professional duly, hn* 
some years, and is. still abroad, vve believe at Malta; and if is 
not exti^iordinary that, so circumstanced, he slujuld not have liad 
access either to Dr, Paris’s work, or to any other in which Pelle- 
tiers experiments on the poison of the toad are recoided, — 
C. and P,] 


Aimcuu X* 

On the Reciprocal DecompositioiU)/ Bodies , . By M , C ay I aussac . 

VVi: are indebted to Bertliollet for tlie jm|K)rtarit law llmt 
bodies havinjj; aiiuloe*ous propfjrties mutually displace each ollu r 
from their comV)i nations, and that the principal cau^c*s winch 
liiiiit their separation are volatility and int^oltd)ility. Jh'rtholh i. 
has not, perhaps, sufliciently devidojujil the conscqiu ncc s ol' this 
law ; but it is easy to predict them in every particular case, 

VVhen two acids act on u base, and the whole reuiiufus in soln 
tioij, th(? base is divided between them, not according; no ihei 
ponderable (juantity, but to the number of their atoms ; and i 
appears that its aJhnity for eacJi acid has {generally an importae.i 
shaie in the phaiiiomenon. In order to the division t>f’thc husf'^ 
it is enougli tin-, t the acids, whatever may be their dilleience lu 
respect to volatility or solubility, remain in solution; for in that 
case they must behave as if they possessed those two jjropcrtica 
in an <'qual degree* 

Supp^^se, fk)r instance^ that we putir an excess of nitric aci<l(ni 
chloride of sodium, thc^ mixture will immediately contain hydrn- 
chloiic'. acid and chlorine*, and if it he heated, the chloride will 
soon be converted inlo nitrate of soda. In luakifig the converse, 
of this exj)eriinenl ; that is, in treating nitrate of soda with un 
excess of h^airoclduiic acid, v;e vsaall cmivert it into chloride 
sodium, lliesc reciprocal decompositions arc very easy, am! 
by converting two nitrates into chlorides, we can deterqnne thr. 
proportion in vvhicli they were mixed ; all that is netuissary is to- 
know the '.v^ ights of the two nitrates and the two c.hloiidf?s, and 
the atomic vveiy.iil of each salt. iM! the c‘h1oridw.'s arc ]»ot dccoia - 
])osed by nitric acid with the same facility ; chloride oi 
which is completely insoluble in w^ater and acids, is not at all 
attacked by it; and chloride of lime is not so readily otlackrd 
as tlie chloride of potassium or sodium. But wo must al:a> 
observe, that we are now comparing compounds (c)doiide.s and 
nitrates) which are not at all analogous, and that we can only 


* From the Annales de Cliinue, 
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*<»j'»|;ly Ibo h\\\ of vvjiich we have spoken by supposing llrat the 
chlorides reiuain, indiU'erently in the solutions in the state of 
t hlorides, or that of hyclrochlorates which is not always the 
case*. Sulphuric acid at common temperatures partially sepa- 
ratees the boracic and arsenic acids from their combinations; 
but ill u high temperature, it is, on the contrary, dxpelled by 
them. 

Niinc and hydrochloric acids decompose the fluorides, and in 
its turn hydroiiuorLC acid decomposes the nitrates and (ddorides. 

Acetic acid decomposes several chlorides, and reciprocally 
hyihochluric acid decomposes the acetates. Many other vege- 
table acids, and particularly lactic acid, present analogous 
plnenomena. 

tiases soluble in water, and which are separable from it by a 
vaciuun, arc all expelled from that liquid by another gas passed 
inl,i) it in excess. 

One might quote a multitude of similar facts, but we shall 
coniine ourselves to the mention of the decomposition of hydro- 
sulphates by carbonic acid, and that of carbonates by hydiosul- 
phuric acid (sulphuretted hydrogen), respecting which M. Henry, 
l.lie younger, has lately been engaged in a very long investigation, 
to demonstrate what a little reflection would have easily con- 
vinced him of, on the laws established by Berthollet. 

Bicarbonate of potash, for instance, exposed in solution to the 
contact of the air, loses a portion of its acid, and ucejuires the 
]>roperty of precipitating sulphate of magnesia. If we pass a 
current of hydrosulphuric gas into it, whose acid properties, as 
is well known, are nearly the same as those of carbonic acid, a 
jxulioii of carbonic acid will necessarily-, be liberated ; rmd as it 
will be gradually expelled by the current of hydrosulphuric gas, 
the bicarbonate remaining in solutiorf will uhvays be under the 
seme circumstances as to its decomposition, which, therefore, by 
degrees, will become compleb;. 

l a like manner, if a current of carbonic aejid be passed into a 
suhilion of a hydrosulphate, the latter will be partially (kicdm- 
pioscd, ijud the hydrosulphuric acid set free, being earned off by 
the <-urrent of carbonic acid, the decomposition of the hydrosid- 
\)hale vvill continually go on till it is complete. 

VVe iinist observe tljut these decompo>sitions re([uire a much 
larger quantity of acid than would be necessary to saturate the 
base ; for tile eliminated acid caiinot escape from the solution, 
Imt by llm action of a great excess of the acid which takes its 
]>hice, according to tlie theory of vapours. 

Moreover if‘ the carbonate and hydrosulphate be not in the 
state of bisalts, neither tlie one nor the. other will begin to let go 
their acid till they have attained that state* M. Henry has 
observed that the insoluble carbonates experience only a very 
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decomposition by tl\e action of liydrosulphiiric acid, as 
may be easily imagined ; but, what is not so ©bvious, is, that 
jhe carbonates, according to tlie same observer, are more dilli- 
ciiltly decomposed by hydrosulphuric acid than thc’hydro^su^ 
phates by carbonic acid. 


Article XL 
Analyses ok Books. 

L Philosophical Traiisactious of the lloi/al Soaeft/ of London, for 

1825. Part IL 

{^Conchuhd from p. 

In the next luunber of the Anitah^ we sludi give a general 
account of the present state of science, on tlio subject of the 
inugnotisiu developed in various substances by rotation, eml)rac- 
ing the principal contents of tiie four pap<irs on that subject 
< outained in this part of the Philosophical Trajisaclions. 
Articles XIV. aild XVL therefore, being the papers on the mag- 
iietisui of iron arisitjg from its roiatioii, by Messrs, Barlow and 
( liristie, we shall at present pass over; and Art. XV\ is the 
pa|H r by IL Davy, which \vc have inserted hr the present 
iiumber. 

XVII. Some Accontd of the Tratisil Jnstrument made hy Mi\ 
l>i)Uoudy and lately pal up at the Camhridge OOserxudon/, By 
uo]>ert Woodliouso, Ks(j. AM. FllS. 

1. he dinxMivsions (jf this uistrumeut are nearly the same as tiiose 
oi' Hie Greenwicli transit made by Mr. Trougbton. 

Tt. U), 


Its focal !ene;th is. 9 iO 

Its aperture 0 5 


TJie longlli of the axis between the piers 3 6 

I’he weight of the instrument is 200 pounds. It was coimter- 
poised; but after repeated trials, Mr, Woodhouse has been 
ol)hgiHl to abandon the counterpoises for thei ]>rcsent, * for 
instead of »'elieving the instrument, they rendered it unsteady. 
1 he whole lengths (two inches) of the pivots rest on the Vv, 
Stneii h\ed wires are placed in the focus of the object glass, 
and two other wires moveable by a micrometer screw ; the 
interval of which wires is equal to the interval between any tw o 
of the fixed wires, and, X*qaut0rial/t/, is 17®‘88. Two small gra- 
duated circles, with their spirit levels, aje fixed near to tin* eye 
l)iece, for tHe purpose of finding a star’s place in the meridian; 
Ivach circle is furnished w ith two verniers ; one for polar, the 
other zenith distances* 
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A remrakabio ed’oct on (he instrument was observed in level- 
Viiig;, vvliich is thus dcHCiibccl by Mn.Woodhouse : 

The tube of the telescope is l)raced to the axis by four 
lubes. The stations of the two persons who level are opposite, 
luui contiguous to the south-west and north-east braces, lieing 
in tlie C(mstant liabit of examining the meridian m’iirk, in order 
to know what degree of stability the instrument, possesses, 1 
found, after levelling, tlrat the south meridian mark was to tlu^. 
cast of the middle wire. In about 10 minutes the middle wire 
returned to the meridian mark, and bisected it. I noted this 
circu instance, a second, third, and fourth time, and then began 
to inquire whether I had conjectured rightly in attributing it to 
the expansion of tlie tubes or braces. For this end, 1 placed a. 
lu.'iitcd blanket across the south-west and north-east braces, and 
found Uie meridian iMark deviating to the east of the middle 
>vire : a contrary clfect was prodiict^d by placing the blanket 
across the south-east and north-west braces. In these trials the* 
object glass was towards the south: contrary etfects took placid 
when it was turned to the north. 

As yet I am unable to say whether or not the sun's ray"' 
falling oil the braces, during an observation of his transit, utilct 
tlu) accuracy of the (»bservatiou. J am inquiring into tliul point, 
and have ordered a screen to be made to protect the braces from 
the rays of the sun.’^ 

XVUI. On thii FoshI Elk of Ireland, By Thomas Weavm-, 
Jvsq. MlUA. Ckc. — (vSee Annah for June, 1X26.) 

XIX. Microscopical Obmxmtiom on the Materials of the Brain ^ 

and of the Ova of Animals^ to show the Analogj/ that exists 
hot ween them, i ^ 

XX. is Mr. Faraday's paper on new Compounds ol‘ C.a- 

1, )on and Mydiogeu, already reprinted in llie Ainnds for January 
and February of the preseut year; and the two follo'wing artmles 
on nuygnelism developedyby rotation, by Messrs, liabbagc, 
llerschel, and Clfiristie, wc omit noticing iii this place, for ilm 
reasons already stated. 

X’XIH. (.)// The A7i)n(al Variations of some of the principal 
Fired Stars* By J, Fond, FRS, Ast. Koy. 

On the l^atnre of the Function expresnive of the Ban: of 
human Mortality y and on a neiv Mode if determining the Value of 
IJj'e Coniingcncics. In a letter to F. Baily, Ksq. FJIS. by Ben- 
jamin Couiperiz, Ksq. FIBS. li. W. B. 

2. Memoirs of the Astronomical Society of Londouy VoL II. 

Fart L 

The First Fart of the Second Volume of the Memoirs of the 
Astronomical Society of London has just been published ; and 
the following are its contents ^ 
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On the. Method of determinim^ the Diference of hTeridians^ hij 
Cnifninalion of the Moon. l)y Fnincis liiiilvs I'vsq* 

On the Utilitu and probabk Accuracy of the iMcIlufd of deter-- 
viinim^ the Parallax by Olmivatiom^ on the Planet AJar^ 

near hii> Opposilirni, IJy Henry Atkinson, Fsq. 

On llic Chrrectiojis rcffuisite for the Trian<j:/es ivhich occur in 
(ieodet<ic Operaiion-s. By Oiptuiu Geoi-jj^e Everest. 

On the Rectif cation of the Equatorial JnstruincnL l>y Prof* 
l.iltrow. 

On the Variation in the Alean Motion of the OontcL of Encke, 
pnalncrd. by the Resislance <f an hlhe)\ liy i\l. Olluviuuo 
k'iibriz’w-i Mossoiti, 

Observations of the Sohlicciu JnnCy 1823, wade at Pannnatta, 
\ew ySonili Wales. (Jomnninicated hy vSir Thonv.is Brisb;jnc. 

Observaloms made in the ) ear^ 1823-4 at Parfimatia, Ncm 
South II ales, by Sir ‘rhonuis Brisbane, 

{)a a netn Inst runfcnt ^ called the Differential Sex/ ant, for nica^^ 
'lirinjs^ small Differences of angubtr .Distances, liy jbiijaiuiu 
(i('m|)evtz, lvs([. the l?iventor. 

Olr^ercat ions on so)ne sitippilar Appearances at tending the Oeenl- 
hit ion of Jnpiter and his Satellite'; on April If 182 1. By Mr. 
Itaniau'i^, Ga[>l. lv(?ss^ and Mr. la>infu'ld. 

ObHO'colions on the Oceuilafion of the licrschel Planet on 

(), 1821. liy Cupt.Juhvi Boss. 

, !// Aeeounl (f (he Arrieal and Krcction of Fraunhofer s* targe 
tief) acVufg Tele>eoj)e at the Obscnmtnry (f the Imperial University 
' Dorpai. By Prof, Struve. 

On a neir Zcnflh Micrometer, By Charb?s J5al)ba<i:e, Ks(j. 
risC li.e'^tdls of (hn/ijndations oti Asia onondeal Ohset nd ions 
n^adi' at IS/raxiatfa^ hi Nem South Wales^ under f he .Din'clion of' 
'Sir ‘Phouias Rrisham% and ihc Apjdicaiion thereof /e Invest igate 
'he I Aar/ ness of Observations made in the tSorlhern IJemisjfJmiw 
By the' Kev. John Jiriiikiey. / 

A short Accimnt of a. new Instrument fir measuring Vert if. al 
and f forizonlal Angles, By Geori^e Dullond, Rsq, 

Observations made at llnshey Heathy front Mu if i7, 1.81^;/, to 
Dee, 1 y 1824. By Cob Beaaloy. 

Oa Adron'miical and. other Rif ructions ; with a connrehat 
Inquirif into the Lira of Fern peroJ are in differvni Lati/nde.s amt 
at. (Hlferent Alfiladcs, liy Henry Atkinson, Ksq. 

A Report on the Properties and Potrers o f a ueiviA feet Aldlude 
and Azimuth Circle^ lately fixed at the Reeto) y-IIonse of Sim th 
kituorlfi in the County of Leicester: — constructed by lulward 
Tnmg/Uouy and divided by 1\ Jones, Drawn up by the Kev. 
W'illiain Pearson. 

Observations made at Paramatta^ in Aiew Soulh 117/4 by 
AlaJor^Gentrai Sir Tliomtn Brisbane, To which are annexed 
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Observation^ made hi/ ]\1j\ C\ Rumker^ at Slargard, New Soulh 
Wales, *jn the (M)inet which appeared in Jalp, 1824. 

Ohservalion of an KcUpse o/ the Moon, taken at Ckoaringhi/, 
near Calcutta, in the Year 179<S. By the* late Col. R. H. Cole^ 
brooke. 

Observations of the Eclipses of Jupite7''s Satellites, taken ^at 
Choaringhy, in the Years 1797, 1798, 1799, 1800, 1801, and 
1803, By the late Col. R. H. Colebrooke. 

Observations of ike Eclipses of Jupiter^s Satellites, taken at 
Choaringhti, in the Years 1821^ 1822, and 1823. By Captains 
Hodgson aiul Ilerbcn t. 

Observations oJ\ihe Ocrnltations of (he Pleiades by the Moon, in 
July and October, 1821. By the llev, W. Pearson. 

keport of the Council to the Fifth Annual General Meeting. 

List oj .Presents, &;c. 

With an Appendix, On the Construction and Use of some new 
Tables for determining the apparent Places of nearly 3000 prin-- 
vipal Fixed Stars. Brawn up by Francis Baily, Estp 


3. Avium Species Novre quas inllinere perBrazIliam Annis\^\7 — 
1820, el anspieiis Maxim? tiani Joseph?, 1. Bavariw Regis 
Suscepto, eollcgit et descrip ft Dr. J/Ji.De Spix, Or dims liegit 
Cor ona liavaricre Civis .E(jt.(es,t!fc.tkc. TalmUe 1 15 a M. Sch?nidt, 
manacensi Depict ce. Monuchii, 1824* 

It is with great pleasure we observe the rapidity with whiclx 
the continental naturalists describe and even hgure their disco- 
verles; for in less than two years afteiUhe return of the tniveilor^ 
K(nit to collect the subjects of natural bistory in the forests of 
South America, by the King of Bavaria, Dr., Spix has been 
enabled, by the excellent state of the continental inuseums, to 
write monographs on thetreptiles and birds which were found 
in his travels. In the part of the reptiles (the snakes) he was cer- 
tainly assisted by Dr, VVaglcr, a most enthusiastic erpetologist, 
wdufis engaged on a history of this order of animals. 

J'he work is published in a size worthy of the royal auspices, 
under which it is produced ; for although it is not ipute so large 
as the ‘Harge work on Egypt,"" the large papercopiesare not much 
inierior. The hgures are lithographic, and ‘tio great credit to 
the talent of the artist; for the general accuracy of their outline 
and the minuteness of their detail, and indeed as works of art, 
they merit some notice, as the part at present under consideration 
presents in t^he three first platejst two distinct kinds of lithography, 
and a kind of mi^tdre between the two. l^'or the King of the 
^ ulturOvS tCulhartes Papa) is a specimen of the usual chalk-like 
tolylo of lithography ; while the Rat-eatiag Eagle (Aquila Urubi- 
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t. G4), t. 1, b, and the Kiteliko eagle (Aqyila Milvoidcs), 
H kind of illustration of tbe engraving* whieh we have novci’ 
before observed in natural history plates. The best klea of it 
will be conveyed by considering it as an exact lithographic 
r('prcsoutatir>n of an excellent wood-cut ; and every one who 
has seen the works of Bewick must be ready to albnv that this 
kind id' engraving is well^adapted for rcpresimting this order of 
annuals. It appears to be done by covering the stone with ink 
in the form of the bird, and then scraping off those parts which 
are wanted to be light, and it leaves the outline sharp and dis- 
tinct, wdiich is not the case with lithography in general. Mr. 
Si hrnidt has only used this kind of lit hography I'or the dark parts 
<d* birds, although there a[)pears no reason why it should not, like 
V. ood-cuts, equally represent the inore delii'ate tints; he has 
often used it in conjunction with the other kirub as may 
be observed in the Caracara (t. 1, a)I 'fhe 're/.oura, t. tS, 1). 

The present volume only contains the Ka[»torial and part of the 
Passeriuei^irds. Dr. Spix divides the birds into natural groups 
without taking any notice of the orders; and nndertht' famiii(;s 
iie gives an abridged account of the habits of the birds which 
•ire referable to them, which is the only notice that he takes of 
tiieir manners, exceptjna very few instances. 

Tlie first family he calls Falcones, which appears to coinprc- 
lojnd the l'al(a)us and Vultures of Linnieus. In this family, he 
icscribes three now genera, as follow's : 

1. (Jymnops. Rostro subelongato ga!lina(aK>, alto, 

•t'ibc} lindrico, circa basin, prcecipue ante oculos mulo, apice 
•iibculunco, j oblique desgeudeute; nuribus rotundis ; collf» 

Nserto; tarsis brcviusculis ; alis cruciatis; cauda 'cefpauli vixbre- 
v5oribus; unguibus coinpressioribus, gracilipribus/' 

4 lie-, geuwo is very nearly allied to the Polt/bori of Vieillof, 
wincit M. Spix also ado])ts : it contains four species, amongst 
wliie.h are tlie Falco fovmosus of Latham, the type of Vieillut's 
genus Jlu/cter, and Falco Afcr, tlie type ofjthe genus J)uptrius 
of the latter. 

2. Mij.vAtio. Ilabitu mJlvo, rostro Chfrmwpi siiuillimo, 
breviore, acuto, minus adunco, et circa oculos niulto minus 
nudu; alis longioribus, caudam breviorem, tequantlbus ; naribus 
rotundis ; gula non nuda. 

This genus is also very nearly allied to Polyborus, and is, 
[lerhaps, the Daptrim of ^^icilloC; but in fact Cuvier appears to 
be right when he refers them all to Caracara: \Xr only contains 
one species, M.ochrocvphaluSy\s\iii:\\i% in the British iMusouin. 

IJ. Buikns. Tinnunculoides, exiguus; pedibins gracilioribns, 
rostro brevi subcompresso plus miuusve, bidentato; alis crucia- 
tis, cauda brevionbus. 

This genus is here first separated from the falcons, to which it 
is coii'^jderably allied, but the name wr^s long ago employed by 
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Linrifoiifi for a of plunts; and Mr. Vigors^ In liis excellent 

paper on the Falconida}, in the Zoofogical Journal, has lately, 
not knowing that Dr. Spix had separated it, funned it into a 
genus under the name of which must, thevefore, ho 

retained, fie dt^scribes six spcicies, two of them figured by Tein- 
riiim'k, and lie <u»n»iders wliat the latter called tJie young of 
rj)idfcntatim(t.22S), as a distinct species!*, uruler the name ol' 
ve7dn\ which must, iherelbre, be II. albi venter ; he adds to this 
genus the Falctuis, F. Sj>arverius 1*46V;), F. Dominiceu- 

sis L 444), and F, aurantius Utlhatu ; but these birds, 

having reticulated h gs, do not belong to Mr. V4gors4 genus, but 
are triu? falcons. * Dr. Spiv fms described the male and female 
of the first ol‘ these birds; and he »ays, the second is not Uic 
f(?miile of the first, as is generally .supposed. 

irnlortunateiy the genera are not very a'ceunttely dolineil, nor 
13 the character of them or of the species expressed according 
to the usual ruUrs of natural history, and the synonima ate. 
limited. * 

In the second family of there is only one genus, con- 

taining six species, live of which appear to 1)6 hitherto unde- 
scribed. 

The third family or Psiltaciy are divided into genera which 
apptrar to be analogous to the subgeuera of Kuhl. They ang 

1. Abai? A, tlu' Ava of authors, containing eight specu^s. 

2. A HATING A characterized thus; Alacrurns, minor modux ; 
orhitis ntidiusculi.s ; genis angustis, vix vc4 faro nudis; vost ro den- 
talo, graciliore; cauda longiuscula cimeata ; rectricibus intonne- 
diis Itingioribus. This genus contains ^^everal of the i\'ilhivf(ra ol 
i\h*. Vigors, but is not confined within fhc same limits as tliat 
genus; it contains 18 species, amongst wliich arc two that Wlr, 
Vigors has lately described as species of Fsittacara. J/i. vsjiix 
figures, t. 11, a S])eci«is of fv^irrot, which he has dedicated to tlie 
King of Davaria under the new generic name of Aitodorhyvckiis, 
but lie has not given the characters of it. The bird is peculiar, 
as the name partly implies, for the upper mandible is very 
long and much arched, and destitute of any notch in its lower 
edg^e. In this ftimily there are also described four love-parrots, 
under llie generic name of Piittaculmy and 17 species of true 
parrots. 

The family of Cnndi, which Dr. Spix* describes in the fol- 
lowing manner, may bo given as a specimen of the usual way in 
\vhich these groups are cliaracterfzed. 

Insectivoii, taciturni, non scansorii, sed sedentarii. Slrigum 
nu'Klo brovitcrc|ue v(Mantes ; digilis frequenter gracilliinis, 2 an- 
ticis, 2 posticis ; rostro urcuuto ; colla, aiis, ct tarsis abbrevivatis. 

Jn the genus Trogofiy there are described nine species, some of 
w’hlcli are exceedingly beautiful, though not so brilliant as those 
of the southern part of tke Old World. Dr. Spix also dl^cribe^ 
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i]ve species of Buvco; iho whole of them proper^ belong io ilie 
i^criiiis Cupito of Temminck, as that author has restricted tl\e 
tm’iuer genus to those-specics which are only found ih the Old 
W'oild. A bird very nearly allied to the latter genus is desenhed 
under the iilime of Cyphos Macrodactyhis, aiiil this family, a 
ihAv genus, is also established under the oltcn-used name of 
Macropus. Cuculinus, tarsis elevatis; cauda elongata, 
dependente, gradata, inaxpiali; alls broviusculis, vostro triguno 
jK'racuto edentato; naribus lateralibus oblongis, colio nun abbre- 
vi’ito; digitis tissis. 

Two species ^are described as belonging Ip this genus, the 
name of which must be altered. Of the genus Galhula, three 
>peeies are described, one under the name of C. tridaciilis; but 
we are not certain that it is the same bird as tliat which Vieillot 
has dt^scribed iinder tlrat name ; but it evidently is the same as 
die a. Ceycoides of Ml% Such. 

Jn die consisting only of tlie genus /Vr/./.s of Linmuus, 

Mi species are described, amongst which is oru; under the 
lunu* of caiapcMris, i. 4(>, which is peculiar for being gregu- 
l ioijs, and not climbing trees, but living in tlu^ Helds, and [heking 
ihe insects from the mulcts dung'. 

I’iio next lamily of ibVvr, a irew specious of (‘orarina^ is 
dt -criiied luulcr tlie, name of C'. ornnUty a new ib /ur/d s, P, Mar- 
hi, 1. ()0; but ilie most interesting novelties of this family are 
Hie addition of three new Cassiri and six Jrleriy amongvst which 
•he figures of these birds, those of plate 04, illustralf‘ e.vctdienfly 
iho su[ieriority of the stylo of engraving, to which I liave before 
referred, fo'j ()rniihologicaJ*subjects. 

fn the I'ardi, or thrushes, M. Spix describes five species of 
Ihe f vpicnl genus, tlvree species of Mtf 'wlherny and a now genus, 
v\ jliihu<Vi!>ja)vving characters, under the name of 

l''inLL\ DOR. lusectivorus, ad t ripani acjuannn solitaria 
.^mbulans ; cauda longiuscula, ina;rjuaU Dendrocolapf lun ruodo 
si ed uiolli^ crista capitis brevi, plicatili; rostro sabulato, laterali- 
lev subcompresso, ad apicem fsubcylindrico, subdoclivi, ^uii- 
ulunco, emTirginato; maxilla inferiove brevioro cjuain superioro; 
7iariims ^^tildiasnlibus, rotiindis, miiiutis; rictu oris iisipie in'tVa 
ocuh^s eiongato ^ (arsis breviusculis. 

'I'hree species are de^scribed and figured, all of wliich appear 
lo bo very nearly allied to the genus: Anahates of Temminrk, 
wliich the author refers to his family Dcmirocniapirs, and 
desenbes three species. Two species of the genus Autlius tiro 
described, one belonging to Mr. Vigors^ new genus rV;ry/rA//Ay, 
the other a true Anthus. 

I'his family ends with a now genus under the name of 
Fiourus. Ad inargineiu aijuarum ac syivarum solitaria ot 
ipnisi domestica ambulans, nidum foruicis insfar e iimo supra, 
‘nbores,/ion alias inter rarnos construens, cauda leipiali brevi- 



2SK A)uilj/ses of Bonks. [Apbil, 

usciila ; rostro Ipngiusculo subulalo, ad apicem subarciiato non 
emargijrato, rictu orits ustpie infra oculos fere prolongato, sub- 
arcuuto, naribus subbasalibus ovatis, vix tectis. 

Only one species of this genus is described and figured. 

lu the family Cerihiadcc, several new genera. are described. 

1. CAMeYi.uiiH YNcnrs. Turdinus ; rostro longiusculo 
arcuato, crassiusculo, ad basin latiusculo, versus apicem cylin- 
drico; naribus ovatis subbasalibus, non obtcctis; digito postico^ 
reliquis crassiore ; alis breviusculis ; rictu oris usque act oculos 
elongate. 

Two sper.ies arc referred to this genus, C. scolopacena and 
C, siriol(Uai>. 

The genus Trochilus is restricted, and two new genera aj (i 
separated from it. 

A. GiAYiMius. Magnus; rostro trigono, rectiusculo versus apic.cra 
lateraliter serraio, compresso, ad apicem aduiico, maxilla infe- 
riore ad apicem ascendente ; cauda laliuscula, teqiiali non 
elongata. Only one species is described and ligured. G. ruli- 
coilis, which is T. Wsevius, PL Col, t. 120, f. 3. 

2. Coranni. llostro crassiusculo, versus apicem inturnido, 
subhianie, maxilla inferiore ad apicem, subascendente. 

The name of this genus appears to be taken from the French 
name of the humming .birds in general ; it contains six specie.s, 
but the germs still reauires divisiotu 

In the last family ot Dendrocolapies^ih^xt arp two new genera, 
under the names of, 

K SuiiiKNLRA, Rostro longiore subulato, vix arcuato, sub- 
cylindrico, ad apicem obtuse ; naribus rotundioribus. digitis ad 
basin comiatis; cauda moUiore detrita ; digitis anticis latcralibus 
intequalibus* This genuj?, according toThe plates, c.ontains two 
species; but in the description, one is referred io the i^uus 
Anainiti's; it is distinct from .^1. slrio/aCus of Temnum*lN. Of the 
latter genus there are three species, and of Si/ftalla.i is one species 
described. To this family is added anew genus separated from 
Pares under the name of 

2. l^anifus. Paro similisj alls brevissimis; cauda lougiorc 
gradata ; rostro teuui brevi ad apicem subarcuato ; maxilla inferiore 
compressa, apice ascendente ; naribus longitudinalibus membrann 
obtectis. One species is described, and the P. biarmicus, of 
Limicciis^ appears to be refemble to the same ^enus. Of the 
genus Deuarocolaptesy twelve species are described, several of 
which are new. 

We wait wdth impatience for the remaining parts of this inte- 
resting work, which cannot fa,U to be very beneficial to ilui 
progress of science. It is only to be regretted that more is not 
said respecting the habits of tlicse birds, for if the travellers who 
have observed them in their native places neglect to do so, from 
%vhom can we expect if; that there are not more, numerous 
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rc'ferenccs’io otlier authors, for siiroly many of those* Wud^ must 

have been described by Azanr, ami named by ; ami that 

ilic* generic cliaracters are not tiiore distinctly delined. Ilow- 

with these faults, whicdi maybe (corrected as* the work 

continues* vve strongly reconunend it to the ])u1)lic libraries of 

this kin^doiTu. J. K, (b 

•» ^ 


Article XII. 

Proceedings of Philosophical Societies. 

ROYAL SOCIETY. 

Ych. 23 {continued). — Edmund Davy, Esq. lately elected, 
being unable to attend for admission, requested that Iiis name 
might be inserted in the printed lists oftlie Society, which was 
granted accordingly. The following is an abstract of i\Ir. Dal- 
Knfs paper on the Constitution of the Atmosphere, read at this 
meeting. 

After some preliminary remarks, the author observes, tiiat 
whatever may he thought of Newton’s hypothesis as to elastic 
iluids, as far as the mechanical effects of such iluids are olqects 
<d' inquiry, we may safely adopt it; namely, i\\^t each Jlnid is 
it tiled of' particles repelling one another by forces inrcrsch/ as 
their central distances, at least within ordinary limits of conden- 
sation hud rarefaction. 

After adverting to the fact that mixtures of various elastic 
duids, such as is the atmosphere, composed of atoms of diHerent 
volumes aixl elasticities, do notwithstanding observe the same 
laws of condensatimi and rarefaction as simple elastic Jluids, and 

the rlifficulties wdiich this fact throws in the way of the New- 
t<mi'An Uypoihesis, Mr. D. puts a case which he thinks lias not 
before been considered, and which ,may assist us materially in 
forming a correct notion of such mixed atmospheres. 

Two equal cylindrical pipes are conceived to be placed perpen- 
dicular to the hori'/on, in contact, and of indefinite lengtii, <ilose 
at the bottom, and open at tiie top. These are supposed to 1 h^ 
filled w ith two gases of different kinds, the one with carlxUiic. 
acid, and the other with hydrogen, in order to show tlie contrast 
more strikingly. I'he columns of gases are assumed each to be 
of tlie weight of 30 inches of mercury, and consequently w ill 
represent vertical columns of atmospheres of the respective 
gases equal in weight to like columns of the earth’s atmosphere. 
Air. D. calculates from known principles that the column of cai - 
bonic acid gas will tfermiiiale at 30 or 40 miles of Elevation, or at 
least will become of such tenuity as that it may be disre garded. 
In like manner that of hydrogert wall be found to become insig- 
nificant above 1200 miles of altitude. The author then 8uppos(*s 

Netajfjeries, vol. xi. i-: 
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Ui:il liori/oTitjjl air-tight arf^ made arrrjss hotli tiibosi at 

anv u’iv^ ii int^. rva-l.'^ ul* dijstanc.a^ and ?h.at <ipeHHigs are made, so 
that Hic iu the cori'espofiriing tiorizoja/al ceils may comuui- 

s\ ith' each Other, iu whieh cas(‘. each gas, as is well known, 
\vt,i!ld tiivide itself equally ht‘tvv<a:u tlie two cells, .fur oO or lO 
iSide'' h'./tli gasc^s would lie found in each cell; 1>utTor the resj, 
efllu' cohnun, namely, inr lOOl) rniics or upwards* there s\ould 
he luit. h\ drogen in both colls. 

jn the next, place, i\Jr. 1). eonceiv^es the liori/ontal ])arllti(U^s 
1o be withdrawn, and considers whut change wmdd ensue, 
d lu rt* wnctlii have l)eeai inany cells alioui tlio sununil of ihe (air- 
ho!iic acid at nuispbere which^ when opened Ibr file pui)>os(Md’ 
runmnmication, would part with half their contcuits to the c*olla™ 
terel ra lls, btit huif tlie contents would not be nine to fill tlii^ 

V hnfe sjtftrc of the cell, by reason that the gas was a( its niim- 
uiuvn tU nsif.y before. Hence the gas Avould lie confined tn the 
lowvn- Imlfoi the cells, and thorn would be no caibonic aeul in 
the upper parts. Of course when tlio partitions wtie ronnut d, 
flu; ciirlKniic acid in each cell would descend till it cftiiKi iii c‘tun- 
tact with the lik(> gus of the ii\fVrior cfril. d hus there would !>{• 
a slight descent of the upper regions of C‘ad>onic ac/id gas. The 
sanu' also would happen l.o the hydrugeu gas about the sinniuit 
of its iitnuesphere, and a still more considerable des(‘cat would 
take {)laoo. Mr, D, seems to think there would be no material 
change in tlic mixed atmospheres afterwards. Thus tiui two 
mixed atinos))heres would exliibit equal vohones of each gas in 
ihc lowest cells, or at the surface of the earth, though in llui 
wlioie c ompound atmosphere the two gases are of equal tccigA/.s , 

All this would take place according to the authors argu- 
ments were the mixed atmospheres qaim'enl ; but if the atmo- 
spheres are like the earth’s atmosphere, in a conshinf sl«% <d’ 
commotion, greater or less, still there will be a constant tc nJ^cy 
towards that state of equilibrium wdiich is above described. In 
the conclusion Mr. I), states, that he has a series of observations 
which support the opinion that the atmosphere at different 
seasons and elevations exhibits different proportions of its 
rlc'nients in association, which he intends to bring forward on 
some future occasion. 

March 2 . — ^The Hon. and Rev, Richard Carlton, and Lmut.- 
Oen. >Sir Rufan Shaw Donkin, were admitted Fellows of tiie 
Society. 

Two popers, by Sir B. Hom'e, Bart. VPllS. were read, on the 
Coagula tion of illood iu an Ancurisinal Sac, and also of Blood 
tak«u from th|j Ann, by heated Iron. In tlie first paper, the 
author describes the symptoms of the disease in the patient on 
whom the experiment was tried, during and subsequently to it-; 
perfbvmance, which was effected by means of a heated acupunc- 
turial n^jedle ; logxHher with the slate and characters of tl\y blood 
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>0 conaulatod. To tlje second paper, in which the efiVcts on 
ilu? l)lood of heated bodies at various temjieralures are described, 
is annexed an account by Mr. ihaiido^ of the chemical changes 
they produce in it. 

]Iorrh ^), — A paper W'lns read, on the Analysis of Oil ol'Wine, 
Ibunaiks on the Sails called Snlphovinates ; by Mr. 11. 
nf-iint ll, of Apothecaries* liaji : coniniiaiicatedby ^V.T.Hnnide, 
j Sec. its. The following is an al)r>tra(*t of this jciper. 

Mr. Henneil at "‘rst supposing that the eleinents ot' iffl ol wine 
\M. re the same as U ose of sulphuric ether, endeavoured uccord- 
mgiv to determine tlieir relative proportions in the former sub- 
. fauce, bypassing its va{>our over ignited peruxitle of c.opp(>r. 
In ihi's piocess, portions of sulphurous acid gas and .suI])lKite ol' 
(■Mp|>(u* were irwanably obtained; in attempting to asoerlain the 
origin of which, the od of wine was heated in solution ofmnriate of 
f ;t' vies, but no prccipitati^ or eve n fdondineNS was pioduced in 
tiiougii litmus paper at tiui same lime indicated the prescnci^ 
(-f fief‘ acid. On concentrating tfie soltition, however, a precipi- 
I lie of sulphate of barytes was grad.uully tbnued ; showing that 
ciiIku (Ite sulphuric acid was in some stale uf'eombination inUa'- 
Ibpiig will) its action upon tests, or tliat its elements existed in 
the oil ol‘ wine in some unusual state of arrangement. From 300 
erains oi‘ pure oil of wine, tveatod with solution of potash, evapo- 
eded to dryness, and ignited, and then treatral wSuccessively with 
nitric a(‘id and muriate of barytes, wore obtained 318‘d of sub 
pbitr of barytes, indicating 74 of sulphuric acid. 

d)u resuming the analysis with peroxide of co[>per, with due 
care, and the additional, pvecuulious suggesteil by tin; nature of* 
die substahee as just pointed out, it appearyd that 100 grains of 
'll t.fvvinc contain .73*70 of carbon, and 8*30 of hydrogen: tlio 
?i»jH‘ ieiuw — 38 ])arts being referable to the sulphuric acid, as siiowii 
b‘V the experiments above-mentioned. These proportions iirdi- 
the hydrocarbou combined v/itli the sulphurii* acid to con- 
^.dn au atom of each constituent ; hut they do not show the 
quantity of hydrocarbou combined with the sulphuric acid, for. 
oil of wine always holds in solution an excess of this hydi'Ocar- 
boM^ from which it is impossible to free it.^ In order to deter- 
mine, therefor ', the cjuantity of hydrocarbon in re/z/b/ev/Z/oy/ with 
tiuj sulphuric ucitl, some oil of wine was Imated svith watrr, and 
piecipitated carbonate of barytes was then added tf> it, which 
was dissolved, with efl’ervesceucc. \Vdion, however, the se.|uttun 
‘\as evaporated, it soon bocamc acid, and sulphate of barytes 
precif)itate(l. On treating a further (juantity of oil of wine in the 
same manner, but precipitating the barylic solution by carbonate 
pofasli, and evaporating at a temperature of Fahr. it 

yielded tabular crystals, not luilike chlorate of potash, very svdu- 
ble ill water and alcohol, and burning witli a Hamc resembling 
f luit of^ether. These crystals werUbund to contain^ in 100 parts. 
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Potash 28*84 

Sulpliuric achl ........i*, 48’ 84 

CJiu hou . . . * 13*08 

livdrogeii * 2*34 . 

Water. 7’Q() 


• ^ 101*00 

It thujtappears, that in this salt lour proportionals of caibon 
utiiUul with four of hydrogen, arc combined with one of sulphuric 
acid, lorming oil of wine. 

Mr. llennel ascertained that this salt was identical 'vith that 
called sulphovinate of potash; and wJiilst preparing some of the. 
sulph<)vin|ites, for the purpose of comparing them vvitli the salts 
obtained from oil of wine in this manner, he found that a great 
reduction ot* the saturating power of sulphuric acid was jirodurrd 
by its mixture wdth alcohol; 440 grs. of acid mixed with an erjual 
weighted' alcohol, requiring for their saturation only 398 grs. of par- 
tially dried carbouater of soda, whilst an equal weight of pure acid 
required 600 grains of the same carlionate. This fact shows that 
sulphuric acid, by mixture w ith alcohol, is immediately com erttd 
into sulpliovinicacid ; and, in conjunction with the facts detailed 
in the former part of the paper, it also evinces that the loss of 
saturating power cannot- be owing, as MM. Vogel and flay- 
Lussac have supposed, to the formation of hyposulpliuric acid. 

By healing oil of wine either in solution of potash, or in water, 
luiich of the excess of hydrocarbon which it contains is )il)era(t'ti 
in the I'orni of an oil, resembling in appearance some of the bal- 
sams. 'this oil, as well as the crystals which form spaataur.onsiy 
in <jil of wine, yielded by analysis carbon mid hydrogen-, in pro- 
portions nearly approximating to those of olefiant gas ^ ]>ut m 
the analyses, winch were several times repeated, asligTiTloss 
was always experienced, the cause of which Mr, llennell was 
unable to ascertain. 

A paper 011 tlie Mathematical Principles of Suspension 
' iiridges, by Davies Gilbert, Esq. MP. VPRo, was also read; and 
the reading of a paper by Mr. Herschel, on a new Method of as- 
i citaining the Parallax of the Fixed Stars, was commenced. 

March A. Vigors, E,sq. and Pearson, F.sq. 

Mxre admitted F^cllows, and the name of Hawkins, J:^s((. 
was ordered to be iiiserted in the printed lists of the Society. 
The reading of Mr. Ilerschers paper, of which we shall probably 
give an account in our next, was resumed and concluded, 

A papt‘r w as also read, On ihc Expression ,of the Parts of 
Machinery by Signs ; bv C. Babbage, Esq. FRS. 

In contriving his CHlcidating engine, Mr. Babbage ft>uiid 


♦ Sec N. H, vol. iv. 
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great difliculty from not having any regular method, by whieli 
iiu could find, at an insluiit’s notice, the precise time at whicli . 
any given piece began to move, and also the state of motion or 
sesf, at |he same inj?tanf, of all the other parts. He therefore 
devised a ijiethod of expressing all the motions of any machine, 
however complicated, by signs. 'I'his it is almost impossible to 
(luj^crilie witliont figures ; buttlie following statement of the infur- 
luation which may be derived, almost at a glance of the twe, from 
the paper on which the mechanical notation of any machine is 
t*\ pressed, will serve to show the important purposes to wliich 
the method may be applied. 

1 . I’he name of each jjart is written at lotigtli, and tliere are 
rehironces fronf the name to all tlie drawings. 

2. The number of teelli on each wheel, pinion, rack, or sector, 
is stieiK 

d. Aiiv given part) a wlieel for example, being named, i( will 
be seen what immediately iiioves it, wliat tlrives the mover, and 
so on up to the origin of motion: and not only will the whole 
siK'cesslon of luovemeuls be visible, but the manner in which 
they act; as, fur instance, whether by being jxnnianently con- 
nected, i)r in the manner of a pinion driving u wheel, ot by stiff 
fric tion, oral intervals only. 

4. I'hc angular velocity of each part will l)e seoin 

The comparative angular velocity, or the mean ve!o(‘ity, 

fi. .All those paits wliich require adjustment will appear ; and 
the order in which those adjustments should be made is pointed 
nut. 

7. At any part of the cycle of the engine’s motioti, it will be 
sfoMi at a ^glance what paTts are moving, what are at rest; and 
it will appear in what <hrect.ioa the motions of the‘ nun ing parts 
till'/* i and wlietiier their velocity is uniform or variabh*. It 

will also be seen whether any’ given bolt or click is locked or 
not . 

(S, Aliy j>art being named, the entire succession of its motions 
and intervals of rest is at once presented to the e\e; and if the 
coiitempt,>rai Y mi»veinents at any particular tiau^ he reijuired, 
thev will be visible adjacent to it. 

\[r. Iiabbage gives, us specimens of his method, the me,cha- 
nical notation of the common eigbt-duy clock, and of the 
hydraulic nun. 

lO const:quence of the approaching fast and fi*stival, the 
Society then adjourned over two Thursdays, to meet again on 
April fi. 

puoci:r:uiNcs of the royal iNSTrrt'XioN of oiuiai 
BU^ rAl^, AT TUK fuioay-evi:nin(; Mcr.TiNos. 

Fch. o. — The results of a chemical examination oFcaontchouc 
and the properties of the pure snbstiuice, w'ere stated from the 
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lecture table by Mr. Faraday, Numerous specimens of* tlie 
svibstaiice in all istates, and as aj>plied lo manufactures in tbe 
const riH'.tiou nf vessels and clothing, were exhibited, having been 
furnished by Mr. Hancock, 

/'W*. 1 0.~Mr. Faraday gave an account of the results, which r. 
Hvuncl has obtained, in his endeavours to apply the li(piiiit’ 
rcsnliiug from condensed gases to the consirucUon of powerful 
laechaiucal engines. It appeared tliat after having successlully 
tMicmiiitered many difliculties, Mr, Hrunel had succeeded per- 
fectly in (ainfining and manipulating witli the substiuices, and. 
that lie found tlie data fuiuLshcd by his experiments highly 
favourable. He is present (engaged in constructing a working 
machine. 

A plant of b^lcus Elastica stood in the librar^^ 

/vA. 17, — Mr. Gridiths's experiment on the existence of free 
alkali in glas!^ was exhibited in the library. — ‘Mr. Varicy illiis- 
tniled and explained the construction and use of his .singk 
microscope. — nir. Hrant produced an extraordinarily larjo; bar 
of palladium, w'cighing above bib. which came from Hra/ib- -A 
seiies (»r geological and mitieralogioul specimens IVom h^iuilh 
America was also cxiiibited. 

/cA. 24, — Mr.fV^rnehus Varley explained Uu.‘ consiruclion and 
usies of liis graphic telescope, an instrument intemhal tu perform 
the oilice f)fthe eamera obseiira of Dr. W ollastoii, bulaclmiiting 
of the apiilicidioii at the same; time of magnifying ]>o\vcrs». 

March ?*, — The chemico-uuichanical. principk s of ihi*. ari of 
lilliography were expiained by Mr. Imraday, and illm traU'd by 
many ofthe actual operations on stone. The vtcues and dniw- 
iugs Iirul been furnished by Mr. HullmShdeJ, whose superinlen- 
dent assi'^ted also iu the operations. Nuuufirous very line sprei- 
mens (rf the art lay upon the tables, i ^ - 

March 10.~Mr. Hrande gave '’an expnimcnt.al iilizsrraliou of 
the slnte and Cjuaiklity of alcohol in wines, and tin' niunm r in 
whicli its piopoities are dinunislied,aiidpurl!y .masked, by eom- 
bination witli the other principles present. Unadulterated port 
vvines-were sedected for the purpose, and the proportion of alco- 
hol sjiown tube very low as couipured with common port wines. 
Tile Various precautions required in the accurate unuiysis (d‘ 
Wines were pointed out, and applied in the operation. 

I.INNEAN SOCIETY. 

Jan. 17 . — A paper was read, On some Cornish Species ofthe 
Genus Lalras; by Mr. Jonathan Couch, FLS. Among other 
species noticed in this conmiunication were Lahriis Jniis; Tinea 
(Common Wrasse); cornubiensh (Goldsinny) ; inicrostonut (Cork- 
wring); trimaeufatns ; and Comber: oX^o^Pena inermh. 
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/vA* 10,— The Sixth Anruial (jleneral Meelinp; of tlie fy, 
tliis day hold iit'thc Society’s roujus iti l/mcoln's’luu I'ioid^^ 
ior the p’urpose oi‘ receiving the Report of the (\)uncil npou llio 
s^Laie of tlie Society’s aliairs, electing Officers fur the ensuing 
year, ^c. 

'flic President, V, Baily, Kstj. in the Cliair, 

Ihonx tlie liei>ort, which was read by Br. Cregory, ue givti 
(he following extracts : 

In meeting tlie Astronomical Society of London at its JSixth 
Annivorsury, the Council have gi;eai pleasure in being tmabled 
sUH ti) use the language of cordial congratulatkm ; lor not omly 
do('s llu‘ number of the jMembers and Assoidatos of the vSo(‘ix?iy 
cuntiuue to increase, and its ullairs to prosper ; lait also tlu^ 
(lu'ory and [)raclico Ol’ Astronomy (tlio cxt<.;nsion of whicii was 
the objt^ct of the Society) have both b<;e!i obviuusiy j>ru- 
muted by the /.eat aval Udent of uieny of its nu in be is and 
fj irnds/' 

the Report proceeds to state, that in l.iS‘2‘2, the iiuanbri ; 
ami a<soeea,t( s amounted to LS8 ; in l8'Jd, to 'JO/ ; in K^J l, to 
JbC in JSJo, (oJJd; in Febnuiry, l8Jb, to ; - a. number, in 
uliiidi .0 0 iueliuled several of the most eminent j.uoiUuters oi’ 
u-iliunomv, not only in Briuiiu but in luirope. 

“ Amongst the few members of whom the Society has bef U 
depiivual by death, the Council think it proper to (*all your 
atleiiUtm to the htss tjf Mr, (kivy. As an artist ot considerabh: 
eiuiiK nee and high reputation, he was well known in the seien- 
winlfl. ,Am(>n‘^s( the many exceUent ins1nnui.*.n(s whieli lie 
coiitrued and perfee.ied, lu: was the maker oC ihe J|-ii:et Alli- 
tudf; -and A/nuutlx lubUumeut at Kouigsberg, with ulinji 
Ihx'ss* ! luiule his first observations at that cclcbratefl t)bse.r" 
suii )ry, 

“ /vmong (.he duties which it has devolved u[Hm yr)ur Conn- 
<m 1 to disciiarge, r)ne of the most inieicsting has been (lie s<d«uv- 
tioii of papers uead a1 the ordinary auictiugs) lov |.»iibiica/tK)n iii 
the \olnrue.s of (he jMcinoirs of the Society, 'J'he Second Pan t 
id'liie Ihr.-t Volume, which was nearly ready idr'th'livM v ai i!i<‘ 
Anniv'usary iVKedng of l82d, was shortly aftm wards laid before 
the [uibhc, ami has been well receivcsl by astomomerH, — I h * 
f irst Part of the Second Vt>iuuic is now luiarly ready Joi 
cation , and the Comn:;il trust that it will exp(.aienc.e an equally 
favourable reception* J>esid{‘.s several valuabhj papeis b uding 
to improve the theory of astrououiy and of as^trcmomical uishu- 
rnents, and others describing instruments winch art) (.ntuoly 
lu.vv ; the several parts here alluded to contain tables which Itmd 
very much to t’acilitule the labours of the practical astronomer, 
Tluis tile second partofVoi. tcmiiuutcs with subsidiary tables 
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for facilitating the compntatiou of aimual tables of the apparent 
places of 46 piincipal fixed stars, computed by order of the 
Council; to which is prefixed a statement by the Foreign 
sSecKftJiry of the formulae employed, and the elements adopted 
in their construction. These tables, with their introduction, 
occupy 76 pages. 

The tables of precession, aberration, and nutation, serving 
to determine the apparent places of about 3000 principal fixed 
stars, to which allusion was made in the last Report of the Coun- 
cil, have been completed to 180*^ of AR, and written out for the 
press. Hie remainder are in a stale of considerable furward- 
ness. These tablet, together, with an ample introductory paper 
on Uioir constrat:tiun and use, by the President of this Society, 
will constitute an appendix to the second volume of the Memoirs. 

^‘Amongst the numerous communications which have betui 
made from the associates of this Society, the Council may 
specify a very interesting and elaborate paper, forwarded to the 
horeigu Secrelaiy by M. IMana, on some important inquiries in 
physical astronomy, which will be found in the second part of 
the sreond volume. The President also has received a letter 
from M. Bessel, requesting to know whether the Astronomical 
Society would patronize and promote a plan, which he hud sug- 
gested, lor making detached charts of the heavens. Hie l^resi- 
dent was recj nested by the Council to assure M. Bessel that, lltc 
Astronomical Society would doubtless promote so laudable and 
uselul a lueusure, as much as lay in their power. That active 
and inclefatigablc astronomer, pursuant to his general plan, now 
regularly observes all the smaller stars in zones, agreeably to the 
method suggested and practised by the late Rev. F. Wollaston. 
ll(? has alreaiiy completed the zones within. 16° on each side of 
the equator; and in that space lias observed iqi w a ixl s jo f L30 .( )00 
stars. The observations are annually published by M. Bessel, 
with the other observations made at the Royal Observatory at 
Konigsberg. When they are reduced (as there is great reason 
to hope they will be), they will constitute a most valuable acces- 
sion to the stores of astronomy. 

Others ofihe associates have especially distinguished them- 
selves, and have forwardvd to this Society some very in tercvS ting 
<-omniunicvations, as the successive parts and volumes of the 
Afemoirs v\i]l evince. In alluding to these distinguished 
characters, your Council cannot avoid noticing the indefatigable 
laboui s of iVI. 8c!iumacher, Professor of Astronomy at Copeii- 
lia lijen. Tlis Astronomische Nachrichfen, or Astronomical News- 
paper, has considerably facilitated the intercourse between 
a>;troin>mers in every part of the w<!>rld ;• serving to record the 
observations of various interesting phamoraena, as well as to 
draw the attention of observers to other phvenomena abr)ut to 
appear. He has also published several compendious collections 
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ijf tables of great practical utility. Among those, your Council 
cannot omit a partimilar reference to the very iinportuut tables, 
which constitute tlie second part of his Sammlung imt 

and whicli ha ve been prepared for the purpose of reducing 
the 5O,(X)0 stars contained in Lalande’s Histoire CcksU: serving 
ind^'<^id to elVect the reduction of any one of those stars in the 
short space of two or tliree minutes. 

^^Thus whilst M. Schumacher has laid all astronomers under 
considerable obligations by the publication of these tables, he 
has conferred a peculiar mark of his esteem upon the body now 
assembled, by dedicating this volume to the Astronomical 
Society ; a distinction which they who know the talent and /.cal 
<»f this our eminent associate, will be able to apj)reciat,e in an 
adeeprate maimer. 

One of our, associates, M, Struve, has devoted himself witli 
great porseveranoo vufd success to the observation, and classili- 
(.atii>n, of double stars ; an iuiportaiil department of astionomical 
research, which was originally opened and jiursuod witli his 
wonted Us, ’^iduity and accuracy by. our late revered President, 8ir 
William Uorschel. 

'riiis subject has been still more extensively pursued, and 
with consi(l<‘rable ardour and zeal, by two of our UKunbers, 
Messrs. ll(.*rschcl and South; wlu).sc labours on this very inle- 
Jesting braucli of the science are contained in a paper read 
l.>efore the Uoyal Society, and which in itself forms tlie third 
part of the Philosophical dVahsactions iuv the Year 1824. 
Whotiver has read that paper with attention must lie struck with 
tile vast labour and perseverance, the great accuracy ami unifonn- 
ity of residt, witii which Xhose delicate observiitions Jiave i,*ecu 
made. Such an immense mass of interesting facts cannot fail to 
open new views to the contemplalivo philosopher, ami extend 
<»ur knowledge of the true system of the universe : and Mr. 
lierschel liimself, in a comimmicatioii about to bo laid ladbre 
the Poyal Society, has ma<le .a happy apjdicalion tliereof, as 
exjdanatory uf some of the phenomena conm.'Cted with pandiax. 
The indefatigable ardour of Mr. South in the cause ol’ astrui^omy,’ 
iaduced him to follow up his researches on the saim^ subjtcTT 
whilst he wuis in France ; and he ha.s recently made a commu- 
nication to the Poyal Society, of .some now ofxservations, of 
erpuibifnot superior, importance; and wideJi will ap[)ear in a 
.subse<|uent volume of the Philosophical Tnnisac^tions. 

J"or these laborious and valuable iesfcurcht;s and observa- 
tions relative to double stars, the Council have awarded to each 
of those distinguished members and us.soihate, Air. llerselu 1, 
Mr. South, aud M. Stravd, the Gold Aledul of the Society, w Inch 
will be presented to them at a General Meeting expressly called 
for tliut purpose, as soon as the medals can be prepared. 

“ Sir Tliouias J3risbaue, Governor of New South Walei, has 
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devoted liirwiSfdl' indefatigably to the practice of astronomy, at 
Pararuatia in that colony, having Igiken out with him some 
excelleui instruments for that purpose, lie and his assistants 
have already made several thousand observations, the records 
of which liave been sent over to this country : and it ‘is Impoil 
that they will bo published, either in their original shape, 
after tlu^y liave been reduced to some appropriate epucli. Dr. 
Brinkley, of Dublin, one of the Vice-Presidents of this Society, 
has instituted a series of computations on Sir Thomas Brisbane's 
Observations, with a view to the coinparison of the results thus 
furnished, with the results deduced from observations made in 
tile norUieru heinispliere. 'J’his particular imjuiry has served i(\ 
contirm the accuracy of the constant of refraction, h>rmeily 
cxiiibited by <hat illustrious astronomer in liis well-kaovvn for- 
inula forjhat specie>s of reduction, l)r. BrinkU y '^*^ paper (ui this 
subject is printed, and will appear in Part J. Vob IL <>i’ tin? 
j\leinoirs of this Society, 

‘^Another of the members of the Astronomical Society, the 
Rev. I'caron Fallows, yVstroiunner at the (.’ape of (hnxl lb'pt% 
lias also made a great number of observations of tiic southern 
stars; and the Royal Society has publi.shed his ApproMuiait! 
(Jatalogue of 273 of tlie principal stars observed by La (jailie. 

‘'‘ flic continuance of observations, such ns tliese, at two 
Observatories in the southern hemispheie, cannot but be pi^j- 
diiclive of considerable benefit to the science of astronomy. In 
order, however, that they may be rcmlcred subservient, in the 
highest degrei*, to tli<^ (3Xteusion of this branch of knowledge, it. 
is especially desiruldo that some ctTiciout plan of e,r>-opoiMiion 
should be, arranged between the a.stroiiomers at sofeu* of tlir 
northern observatories, and tiiose who are, employed at tlu* two 
ubove-numlioiuul stations, soutli of tlie ecjuator. Those \'rho are 
conversant with the history of astronomy will recollect iTiat wluai 
l/a Caiille went to the Cape offlood Hope, in 1751 , he addressed 
a circular ioUer to the principal astronomers in iiurope, cni'orc- 
ing the advantages of co-operuiion ; and Lalandc was in cmise- 
cpicm;r; sent to I5erlin* to act in concert with liiin. Ciicuin- 
siances are now stilr more favourable for the jiroduction of 
advasitageous results, provided a judicious plan of mutual c(^- 
operali<m be agnx*’d upon. For while there is the Observatory 
cstablisiied by Sir T, Brisbane in New South Wales, and that 
occupied by Air. Fallows at the Cape; there are also in the 
northern hemisphere, M. Bessel at Konigsheig, JM. Struve at 
Dorpat, and Al. A’’gelander at Abb (the meridians of the four 
latteu-mcutioned places differing from each other but a very few 
degrees), — the respective astronomers, men of considerable 
science, activity and perseverance, and possessing instruments 
fur superior to those whicii wore in existence in tlie time of 
La Caillo. The advantages of this kind of prc-ariunged co- 
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opt-ration, to whiclj your Council here advert, are so well 
uviderstood in the present»iulvauced stai() of astronomy, that a 
mere hint will (it is hoped) sutlice, to produce the desired 
concert/'^ 

I'ho Reptjrtthen adverts to the coutrilnitions and exertions of 
<4jlier seieaiitic bodies, aUu<iinp;to the erection (d au Observatory 
at the I uuversity of(>ambridji;e,and the still more rcctmlannouin e- 
uient of a prize of 76/. at hAlinbur^h, to be awarded to the autliors 
o* ilio two best essays on Comets; also to the reduction of Mr* 

< i roonibridp:o’s observations, and the arraufijement and puhlievUioii 
of those of 'fobias Mayer, which have been dotenniued upo]\ by 
llie Briiivh Board of Longitude, another.snbjtnd (>f congra- 
tulation, the (^>uncil mention the interest which appears 
rt'cenUy to have been exciteil in the United States of America 
i{i t ho subject, of usfcronom)^ 

respect to 6he Prize Quest iotjs pioposf d at the last 
( iciH va! M eeliui;' (jf ti)c Society, the (.'ouiuul rciport llnit tln'y 
have leeeived oidy one answer to tin* lirst (juestioii, which, 
bfuna' jnsi deilvered in, is ikwv under iuvcstic;ation, '.riio pmiod 
allotted for the de tenninatiou of the second <jUcstion will not 
expiic tdl the next anniversary, aral that alloltofl for the thud 
(pf( not {ill tlie anuiversary in ]82'S: prior to which tinier 
tl\e ( Council trust that the subjects ])roposcd will liave excited 
the attentioii of astrononjcrs, and induced them to lorward to 
tljc* Society the result of their iiiquiries and investii^ationsS' 

Tlie ( ’onncil then slate tindr opinion, that it would tciudauite- 
eiilv l(» ihe advancement of astronomy, if an acaairate di sc rip- 
lion oi' every princi[)ul Obstrvatcay could ho obtained, acconi- 
paiiud wftli a eruund •*|>lun :ukI elevation of the building;; 

t her with a description of the instrumeutH employed, and 
d^a^vile•^ ot'.siicli as arci veniarkalde, eithei for iheir moeby or 
peculiar interest. 'Mt is vvcil known/^ they observe, ‘Mliat 
tiunc arc several instnimcnls in constarit use on the Contim nt, 
ami much approved by astronomers, wiiicli li.nc not yet. been 
seen in tliis country ; and some in this country, which are. not 
siitiicicntly kmcvvn abroad ; or even amon<:;,’.st on; selves.-, 'I he’ 
Co-uiicil would <mcoura^;e every attempt to promote this s[»e(‘ie“ 
of iniVaniaiioii., by jjublishiug in theif IMcnioirs the acco'unts 
whic'.h limy may from time to time receivt; on this subject, and 
the drawhijiS with whicli they mifa'ht be ai com})aniotl.'’ 

dhe Report concliulcvS in the foilowinij* manner : 

Your Council think it iinnecf?ssary to o.xtcnd this f\ep<»it. tu 
a i^reater length. It must be ’evident that many tliinus uhicii 
(as far as regard the objects and labours of this vS^naety) were 
six vears ago only tnalters of hope and anticiiutition, liave now 
become subjects of mutual congratulation. f>ut it can only be 
by a cordial and zealous co-operation of all its memhms, audby 
a coiijiuucd course of perseverance, that the JSuciety can ever 
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expect fully to attain the principal objects for which it was 
establislied ; and which, as slated indheir original address, are 
for the puipose of ^ collecting, reducing, and publishing useful 
observaiibns and tables :—for setting on foot a minute and sys- 
tematic examination of the heavens for encouraging a general 
spirit of inquiry in practical astronomy : — for establishing ccwn- 
muni<r.itions with foreign observers : — for circulating notices ot 
all remarkable phtenomena about to happen : — for enabling the 
piiblic to compare the merits of ditfercnt artists, eminent in the 
construction of astronomicul instruments : — for proposing Prizes 
for the improvement of particular departments, and bestowing 
medals or r/?ward% on succe^isful research in all : --and tinally, 
for acting, us far as possible,^ in concert with every Institution 
both in linglund and abroad^ whose objects fiavc any thing in 
common with their own ; but avoiding all iiiterferonce with tin*. 
<f>bjecls and interests of established scientitic bodies.’ Keeping 
these objects in view, as constant Ivmdmarks, the Council trust 
that tlic Society will insure the approbation and applause of 
every friend of science ; and that it will not only prove as<uirce 
of interest and infoimation to the members at large, but likewise 
tend to advance the progress of astronomy in every habitalde 
and civilized part of the gtobe.^^ 

zAfter reading the Report and the Treasurer's accounts, the 
members proceeded to ballot for the- otiicevs for the eusvnng 
year, when the following were declared to have been duly 
elected : — 

President. — Francis Baily, Esq. FRS, LS. and GS. 

Vice-Presidents. — llcv. John Brinkley, DD, FRS, Pres. HI A, 
-and And. Prof. Ast. Univ, of Dublin ^"Oapi. F. Benfifort, UN. 
FRS.; Henry Thomas Colebrooke, Esq..FHSL. and IC, Ff.S, 
and (JS. ; and Davies Gilbert, Esq. MP. VPRS. pl.S. juhI GS. 

Treasurer. — Rev? William Pearson, LL.f). FKS. 

Secretaries. — Oliuthus (J. Gregory, LL.D. Prof IMath. Royal 
'Mil. Acad. Woolwich; and Lieutenant William S. Stratford, 
RN. 

Foreign Set retary. — J, F, W. Herschel, Esq. MA. Sec. RS, 
l.und. am! FRSE. 

L\)uncil. — Colonel MJirk Beaufoy, FRS. and LS. ; Benjamin 
(iompertz, lis<p FRS.; Stephen Groombridge, Eso. FRS.; 
James llorsburgh, FLsq. FRS.; Daniel Moore, Esq. FRS. SA. 
LS and (tS.; John Pond, Esq. FRS. Agt. Royal; Edward 
Ridtllo, Ksq. ; Richard Sheepshanks, Esq. MA. ; W. il. Fox 
’fallxUt, Esq. BA. ; and Edward Troughton, Esq. FRSL, and E. 

GEOLOGICAL SOCIETY. 

Fel. 17. — At the Anniversary Meeting of the Society held this 
day, tlu^ following gentlemen were elected Oflieers and Council 
for the year ensuing* ; — 
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PresidoU , — John Bostock, MD. I HS. 

Sir Aloxaiulor ihit htou, ftlJ). BUS. and 
Hon. Mend)* Imj). Acad. St. Perersbnrfi;lj ; ftev. 1>. 
( 'onybeare, FKS. ; William Henry Fillon, Mi). FIIS.; and 
( haiies Slokes, lisq. FRA. and LS. 

Senrtarie,^. — W. .1. Broderip, Esq. ; R. J. Murchison, Es<{. ; 
and Thomas Webster, Esq. 

Porcii^n Secretary, — Henry Heulaiid, Esq. 

Treasurer . — John Taylor, Esq. 

CoutidL — Arthur Aikin, liscp FLS.; Henry Thomas l)c la. 
Heche, lisq. FRS. and LS.; J. E. Bicheno, Esej. Sec. liS.; 
Henry Thomas Colebrouke, Esq. FRSL. and E. FL. and Asiiii. 
Snc. ; Sir Cliaiio.s Henry Oolvil ; George Bellas Greeuongh, 
FR, and LS. ; Sir Charles Lemon, Bart. FRS.; Annand 
Levi, Jisq. ; Charles LyclJ, Esn. FR. and LS. ; William Hasle- 
dine Fepys, lisq. FRS. LS. ami HS. ; George Poidbtt Scrope, 
Esep; J. V\ Vanderconi, l^scj. ; and Henry Waiburton, Esq. 
FRS; 

March 3. — ^The reading of Sir A. Crichton’s paper, on the 
Taunus Moiintaius in Nas.sau, was concluded. 

Tile great niouutaiu group.s forming the Taimus arc jiortions 
of that vast cliain which crosses the Rhine to Valencienncts ; 
and in the duchy of iNassan they ore composed of transition and 
trap roc'.ks : they hero separate into two ranges, nearly at right 
angles to each other. The southern chain lies on the norlli of 
iVlayehce and Frankfort, and its highest point is llie Foldberg, 
2()00 feet aliove the level of the Muync. The northciu chain 
includes th(^ YV'estervald, celehrateil for its brown-coal, 'flu^ 
strata of >he soutliern fmie of the former chain convsist o{‘ talc 
and (prariz-slate dipping north-\Vest; wdiiLst those of the north- 
ern face are ofgrauvvackc and clay-slate, inclining upward soutli- 
easi. The summit is a decomposing quartz-rock, conlniuing 
talc and iron, the sides and of the mountain being Ibrmcd 
of talc and slate. The baths of Schlangeubad are surrounded 
by slaty (j^uartz: quartz-conglomerates occur near the foot of the 
soutliern chain ; whore also a thick bed of sandstone, res(*jifd)ling 
our new red sandstone, rests upon the calcareous deposits of 
the 1 alloy of the May ne, quarries ofvvhieh are seen at Wisbaacn. 

'fhe valley of the May no, which is interposed between the 
noilheni and soutliern chains,^ is chiedy occupied by low hills 
of coarse shelly limestone, analogous to the upper freshwater 
formation of Paris, and quarries of it occur near VVisbaclen and 
Hockheim: Patudiaa: and Modioli abound in it. At Hockiicim 
the beds are much dislocated, and at Wisbaden fossil boiu s arc 
found, the teeth accompanying which refer them to animals 
ullictl to the Lophiodon iapiroideHj and to the Sumatran J’apir. 
Those calcareous deposits are only two lumdred feet above the 
level of the Mayae, and they are perforated in imuiy platu^s by 
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Lasall, upon wliicl* they rest. Tlie basalt finally disappears 
soutli-cii^l oi Darmstadt, and is siic.ccedecl by primiiivc rocks, 
'riuir*' ar< htrimg sidUspriii^ys at Soden, and various iniueral 
\vati;i>> iK'jur Frankfort and lludni;.^.sleiii. ■ • 

1 ho b'alkenstein mountain, thoucdi composed of ‘talc-slate, 
]>rotnides through the high tabic land in the form ol basalt, d'n 
the north of this t!ie older roeks disappear, and the dislriet: is 
occupies! hy grauwackc. The grauwuckc* is div ided hdo quartzy 
grauwacke and giuuwacke slate \ the latter is very disliiiet from 
micara.'ous state, and contains casts Spirit eri^ of the Pfeuro- 
hrunchi <»r Cuvier, Sec. ; tlie former ofiers encrinites,and unknown 
coralloidsv Tiie yalley of the Lahn, between (Jcibleniz and 
Diety, affords the best sections ofgTauwackc, and liiglu i* up that 
river the transition limestone appears at Baldovvinstein. Tlie 
sciujlsodii (or proWematte stone of Von Buch> m semi in all its 
vai iotiesirf the' valley of the Aar, and with it are associated [)(»r- 
jdiyrv, carbonate of lime in veins, iron, and cupper. At Dtety 
and Baldowinstcin, porjihyry seems to rise throiigb the linn;-^ 
st<me. (.hystalline dolomite, resting upon trausitiou liiViestone, 
is the most recent iurmatioa observable in the mountainous 
ranges of Nassau, iNo diluvial detritus is seen in any [>art of 
thiCducliv, but epeartz pebbles in sand occur iu (lie elevated 
plain between Reiters and Nassau: these are supposed te. iutve 
been torn from the gr^iivvacke by local causes, and bo have been 
deposited prior to the elevation of that fonnalion. 'f!\(; author, 
rethicMng upon the marines fossils on the sunirnits of some of 
these mountains, iiifeis, that the horiV-Outal strata were f(.'rnuai 
at the bottom of a sea, and were subsequently tdevated ; and lu^ 
is incliiiod to attribute tlie origin. o(‘ tlxu grauwacke U. the attii- 
fion of the priinitivi* rocks dunugthe period of their elevation. 

E. W\ lb 


Article XIII. 

SCIENTIFIC NOTICES. 

, ^ CllEMlSTKV. 

1 . VeiiClaOk Prinriple in Saponnriu 0(ftci>ialh. 

A\‘r. me iiilbriiied that Dr. Osborne of this city has detected a 
printdjjh? in the Sajjonavia ofilcinalis, or Soap-wort, which iu 
some of its characters ujorc nearly resembles picrotoxia than any 
other proximate vegetable principle hitherto dfescribt-d, hut is 
sidUcicntly distinguished from it in others. It was obtained 
from die decoction. It has an extremely bitter taste, is of a 
whitisii colour, ami crystallizes iu prisms, both radiated and 
plumose. On the application of a low heat it fuses ; and wlieii 
the heat is increased,' swells and blackens. It possesses neither 
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'irid nor alkaline prqperties* Treated with sulphuric acid, and 
In aind, it soon ebars\ and. is entirely decompuseci. It is soluble 
ity ( th(u’ and alcohol, and dissolves in less than twicci its wci^lit 
li cold water. It is i\isoliiblc in spirit oT tin ptnUiin . ’Affcrthe 
plant had 'fle)\vcved, it unexpectedly ceased to allbrd any ofthis 
•.abstiiace ; *so that it was necessary to postpone all furl her 
( \|HM’inients on it until next season, when we hope to be enabled 
Im lay a more detailed account of it heturc our readers. 

In the course of those experiuionts, it appeared that the 
absti q^'ent quality of the plant, which has been loa^‘ ob>ervcd, 
;.n<l ti'Oiu which its name is derived, was solely ovvinpr to it viscid 
enunny inatfer, which forms an eaudsion when rulibfid in cou- 
i ieJ, with greasy particles 1 and which also produces the ?i;reat 
qnuniity of froth whicJi is I'ormed on agitating the decoction. — - 
( bublin Philosophical Journal.) , 

2. rhofip/uurscence oJ\rfiain FI aids. 

riio' tollowing fluids have been found by .Dr. Brewster to bo 
pboNjdiorescout when poured into acup ofheated iron. 

1. Alimmen (white of an egg) diluted in water. 

2. Isinglass, solution of. 

;b The two preceding solutions mixed* 

A. ddu^ saliva. 

d. Soap and water. 

b. Solution of rhubarb. 

7'. ^ndution <.)(’ common salt. 

S, Solution of nitre. 

iK 1 allow, 'fhe phosphorescence of tallow may be distinctly 
c’bscrvod vvhcii a candle is put out in a dark room. 

Ub Alci.diok 

j 1. Bilu r burns with a blue flame. 

1 J. ( hi of dill scc<I. 

Id. <Jt! oi‘ olives. 

1 L Soiution of alum, very faint. 

hi making these experiinentb*. Dr. Brewster fpund that rdcohol 
irntild not injiimoj wh(jn poured upon a red-hot inui, while ♦ether 
bnnu'd with great readiness, — (Ivdin. Journ. of Scienci .) 

. 3 . Off Uinmann r. (Jrccti, 

This colour is an inliinafe mixture of tiio protoxide of cobalt 
and (!k* oxide of zinc, whicli assumes a very lively green find, 
after it has been heated to redness. In order to form tliis grt'ca 
suddenly, as if by the eruption of a volcano, mix together two 
I'urts of nitrate of zinc, and one part of tlie subacetati^ of cobalt, 
and expose the mixture to a spirit of w'ine lamp, in a glass globe 
with a sliort neck. This mixture soon becomes liquid, and 
appears at first of a ro.se-rcd colour, then purple, then Idue. fn 
au iastaai it flames, detonutes, becomes dry, and assumes a 
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Scientific 'NoUce^^Minerahvjiy. 

jjrecn colour* The product is scattered ujy:)n the vessel in tlie 
form of siiiall rojled leaves of tea. — ( Bull, ties Scieu. Nat.) 

4* I 'or mn la for the Preparation of the Sulphate of Rhnhaih. 

By Mr, (jleurge W, Carpenter. 

Boil for half an hour 0 lb. of coarsely bruised Clnnese rlmbarb 
ill six gallons of water, acidulated with two and a half Huid 
ounces of sulphuric acid ; strain the decoction, and submit tlu^ 
residue to a second ebulliliiui in a similar quantity of acidulated 
water; strain as before, and submit it again to a third ebullition, 
unite ijie iliree decoctions, and add by small portions recently 
powdered lime, cgnstantly stirring it to facilitate its action on 
the acid decoction. When the decoction has become slightly 
alkalitu^, it deposits a red llocculent precipitate, wliich is to be 
separated by passing it through a linen cloth and dried, after 
\N hich reduce it to [)owder, and digest in three gallons of alcohol 
at in a water-bath for several hours, winch ^dissolve s the 
rhiibarbine ; sej)ariite this solution from the calcareous ]ueci[)i- 
tate, distil off three-fourths of the alcohol; there then remains a 
strong solution of rhubarb, to which add as much sulphuric acid 
as will exactly neutralize it; evaporate this slowly to dryness, the 
residuum will be of a browuisk-ved colour, intermingled with 
brilliant specks possessing a pungent styptic taste, soluble in 
water, and its Odour that of the native rhubarb. 

This preparation is a concentrated form of the active principle 
of that valuable cathartic, separated from the ligneous and 
mucous portions, and bears the same relation to the crude sul)- 
stance that quinine does to Peruvian bark. It ivS well worthy the 
attention of physicians, as the qualityn>f rhubarb is %o various 
that the 'dose is very uncertain. This |vrepanition wdll be at 
uniform strength^ and may be administered safely to new -bora 
infants. — (Silliman's Journal.) 

Mineralogy. 

5. Optical Structure of Edingtonite. 

c- Mr. Ilaidinger, the discoverer of this new^ minera!, which he 
has described in our last number, and which has been analyzed 
by Or. bhlvvard Turner, w’lis so good as to put into my hands 
three very minute cryvStals of it for the purpose of examination. 
It has one axis of double refraction coincident with the axis of 
the octidiedron, wdnch is its primitive form. The character of 
its action upon light is negative, like that of calcareous spar. 
Tins result affords another proof, if any were w'anting, of the 
infallibility of the optical !aw‘ of primitive forms. JXB. — (Edin, 
Jour, of Science.) 
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<j. hciD Afia/i/sii of J)if}ptasv, 

Tlio former analyses ofVanqiicVm and diA'or widely 

iVom the followinj^ results now ohtaiiieil hy \ au<jueliu. 
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\'aiu[Tu;rui’s secorul analysis was made up by dci iyraiuuics. 
— (Udin, Jour, of Science.) 

. Zoo too V. 

7, Fom/ Deer of Irelfoulv^" 

Since the publication of our last maiiber^ a very line and per- 
f i't skoletou of this animal has been placed in tiie Museum oi' 
thfi Royal Dublin Society. For this very desirable addition to 
'/ooloiTY, we are indebted to the liberality and love of sciem r.of 
tin* Rev. Arcluli'.acoii Maunsell, and the skill and auulornica! 
ksiou Ie<iLi;e ol Mr. Hart, Member of the Collcgo ot Surgeons in 
♦hl^ <‘ity, by whom a memoir on the subject has bc.en published, 
from .which w^c mnlce the followiujr extracts, Arcbdeacoii 
[Mnimsell, ill iiis communication to tne Royal Dublin Sora(,*<y, 
j:;ives the following account of the situation in which these bones 
w ere found : — 

'The v^alley in which the remains w^ere found contains aiiout 
twenty plantation acres, and the soil consists of a stiatum of 
pc at about a foot thick, and immediately under tliis a stratum 
of sliell marl, varying from If to feet in thickness ; in tliis 
many of the sliells retain their originiu colour and figure, and 
a! nut marine', under the marl there ivS a bed of liglil. blue clay, 
through this one of my workmen drove an iron rod, in sev#;ral 
places, twelve feet deep, without meeting opposition. Most of 
the bones and heads, eight m number, were found in tlic marf 
many of thorn, how'cver, appeared to rest on the clay, and fu be 
merely covered by the marl. The remains were disposed in such 
a maimer as to prevent the possibility of ascertaining the exact 
component parts of each skeleton ; in some places portions were 
found removed many yards from others, and in no instance were 
two bones ftmml lying close to each other. Their position jiL-o 
was singular; in one place two heads were found, with the 
antlers entwined in each other, and immediately under them a 
large blade bone ; in another, a very large head was discovered, 

* Sec Annals for June, 18'i?5. 
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and a]<hon<j;li a most dili;:;eut saaicli was inadn^ no part (if the 
skeleton foend ; vvitliin seme hundred yaijtJ.s, in anoHitM', tin; 
juvv-hones wrre found, and not l.!io h(»ad. d'lie coiudusion which, 

I >!ir,(dv(;, uiay fairly bo dediu'cd from sutfn a position of the 
variniis parts of the animals is, that there ‘must liave betiii some 
])ou( ii\il agent employed in dispersing them after their death ; 
and fis i consider it itnpossiblo tliat their own gTa\ity ea;nhl lirni' 
suilicient to sink tlie.m through the various strata, f (-onceiv*; 
these; must have urigiiiuted subsequently to the dispersion of the 
bones. I also think, that if they had been exposed for any time 
m; atmospheru: iiiHnence, tliey never could have been prcservcjd 
in th(;ir pr( sent extraordinary state of pcrfec^tion. 

lolls immediately adjoining this valley arc composed *>i 
linu . stone, vsitlia covering of rich mould of various degrts/s of 
tliickiiess. One of them, the baseof which is about thirty acres, 
ri.>t s direct iy from the edge of the valley, w'itli sides very prcci* 
pitfuis, and in one place perfectly perpendicular, of naked lime-' 
r-toiie. ]n every part of this hi(l the superlicies comprises ;i,s 
mueh stoiu‘ us mould; on the side nearly opposite, the liill is, 
e(|uallv higii, but the sides not so steej), and the coveuing oi‘ 
mould thicker; ou the other sides the ground only rises in some, 
degree (twenty or thirty feet perhaps) and coredsts of a thin 
mould, a-iid immediately under a verjj Itard linu'stoue graveL 
Indeed, exc-ept wlnue limestone forms tlu: snbvStiatum, tliis is 
ihi) (drarael(‘V of all the soil in the vicinity except (‘mkases, 
which are evidently alluvial. I am fully aware, that a-suming 
ilie dc'struction of the animals to liavci heen occasioned hv a, 
(lood, ihey would naturally have retreated from tiie water to iho. 
Inlls, and tliat, as they probably met their fatt^ theia?, their 
remains should have been discovered on the summit of (ho lulls, 
and not in the valley, particularly as ont^ of them is peiha tly 
flat on the top, which contains six or seven acres; I apipn licud 
that the remains of many of them were deposited ou the lops of 
tiu‘ hills, but as they have now only a slight covering of mould, 
not suflicient to cover a small dog, they were formerly peif cdy 
• bare ; and as they were thus devoid of the mr ans of protccllug 
vthnuins from the atmospdierc, whatever was left there siion b(j- 
ramj' decomposed, and vesoJved into portionsof the mould, vvhic.li 
is now to be found on the lulls. This lemark I coiiCeiv<^ akso to 
iu; applicable to the soil with the substratum ofliruestone gravel, 
w inch viilbi ds quite us little material for preserving the bones as 
llm hills do. It is material that I ><hould observe that of eight 
heads, which w,e found,, none were without antlers: the variety 
ill character also was such as to induce me to imagine, that 
possibly the females were not devoid of these appendages : 
nnUu tuualely, however, from the ditlicully of raising them, !)eiiig 
saturated with water, and as soft as wet brow n paper, only tlneo 
were at all perfect. Your’s most truly, 

W I L L 1 A M \Vh M A U N S K L l/’ 
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Mr, Hilrt's description is as follows: — This inapcnificcnt 
skt'lcton is perfect in oveiy sin^;'le bone of the (raine.\v<irk which. 

-! (ajtribiiies to form a j)urt of ils gomuul outline : the spine, llie 
iliHst, the pelvis, and the. extremities, are all complt;te in this 
rrspect ; *aiul wheu sunuoimted by the hea<l and beautilully 
expanded lAitlers, which extend tnit to a distance of nearly six 
feet on either side, forms a splendid display ol‘ the relit [ues of 
ihe fonuer grandeur of the aiiiiual kingdom, and carries hack tin.* 
i magi nation t<> a p(‘riod when whole Jierds ol* this noble aviimal 
'.\andercd at large over the face of the country. To proceed 
\\\{h a description oi lhe i?everu! parts of tliis s|>cciinca iu daitail, 

1 shall commence with tin* horns, which give the aminal ils 
v lnef c])aract(?rislic featurt!. 77/^ Z/mv/s*. — 'riiat the di scri j)lioii 
of tiiese may he the more inicUigibie, I will tirst e::p!:iin the 
tenns whudii I mean to apply to their several j>arls. Ivach houi 
c<.)!isists of the socket or rex^t, tlu', hurr or coionary circle, the 
beam or shall, the palm and tlie anllcrs, Tlu* sncLo or root is 
tjie part {'f the horn which grows out ol' tlic Iroutal hone, and 
which i.-. never shcid ; it Is smooth, of a i)rown colour, an inch 
and iialf in length, and olevcu inches three (jiiart^rs in circuinfe- 
; In tlu; animal’s life time it was covovml liy tlm skin. 'fhe. 
(unosuaryor bcaddike circle, or burr, is a ring of small, hard, 
vvOKtisli promintanu's, resembling a string of pearls, which ein'ir- 
< les the junction of the s»)cket with the part of the lioru which 
iails annually IVom, liic heads of all doer, 'i’he In'cm or .shrift 
i. xtends outwards with a curvature, the concavity of wliich looks 
(h -s'v n wards and hackwards. 'fills part is nearly cylindrical at 
ils root, and its l(*ngth o([tials about one-fourth oi‘ that ol' tlic 
vjiole hoiii ; its outer Ciui is spread out ami ilattc-md on its 
uj}j)r*r surface, and b continuous witii the which e.\[)ands 

(uitwanls iu a fan-like form, the outer extremity of whicli mea- 
sures two feet ten inches across, being Its broadest pun. Wlierc 
tlip beam joins the palm, the horn undergoes a kind of twist, the 
efh'ct of which on the pubn hs, to place it4& edges above and 
hch>\v, and its surfaces anterior and posterior ; the autcri(.>r sur- 
i'acc is convex, and looks outwards ; the posterior is concave, 
and its surface looks tuvvaixki ihatoftluj opposite paiivi. 

]< th:* position of the horns, when tin.? head is so placed that tlu; 
•/A gomatlc arch is parallel to the horizon, as it would be during 
progression, or wrolst thu animal stands in an easy |)osturc, 7'h.e 
/////Zens' are the long pointed processes which project IVom the 
liorns, two of winch gro\v from the beam anteriorly ; the first, 
comes off immediately from the root, and is directed downwards, 
overhanging the orbit; this is called the brow antler, which in 
tliis specimen is divided into two points at its extremity.^ 'I'ho 

^ I have seen tlii^ antler divided hue, tbiee points iu t.iVO ^'pc-cunirfiiJ, oiu- at the Ihirl 
.>1 Ikshoroiidi’*'.. • oiiiJiy Kiltenuy, (v/hich lueavurcti eij^hi feet tour inchcH hefiveen tlu* 
nps, ) the othcriii the hall of the jMusepm ct Triidtj- Oolh it i-s in the 

tnu)]bi'7of Npcviuicns, as in tho.n: which Cuvier deATibe*. 
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other atitier, \\lii( ]i comes oft' from the beam, we may call the 
sur-ati(ler : ir» this s))eciiip'n it consist:? of a broad plate or palm, 
an its upper snrfaC'C, horizontal in its direction, aini 
forked info two points anteriorly, an appearance which 1 have 
iif »t <d»seru'd in any other specimen of upwards of forty w hich I 
have seen, nor do I find it marked in any of the plafes of those 
bones extant, ’'fhore is one antler o;iv(m olf posteriorly from tbt: 
junction of the beam with the palm; it runs directly backwards 
parallel to the (iorrespondinj^' one of the opposite horn, ddn- 
inferior edge of (he palm l>eyond this runs outwards and back- 
wards: it is obtuse, and thick, and its length is two feet six 
inches. From the/auterior apd external borders of each pairn 
there come oft’ six long pointed antlers. None of these arc 
ch'sinijviled by any particidHr name. The number of the antlers 
of both sl<h‘s taken together is twenty-two. The surface cd* tlu* 
lu)rns is of a lightish colour, resembling that of the mail in 
which they were foutul ; they are rough, and rnarkeil with 
several arborescent grooves where the ramiftcaticus of tlic arte- 
ries by which they had been nourished during their gio^\ing 
state w'ere lodged. The horns, wuth the head attached, weigln d 
eighty-seven jiounds av^oirdupois. Tlie distance between Hirir 
(ixireme tips in aright line is nine feet two inches, I laid. — din* 
for<diead is marked by aiaised ridge extended betw’^een (lie root - 
of the horns; anterior to this, betwa^eii the orbits and tin* r(><*t 
i>f the nose, the skull is Hat ; there is a doprossiou on (‘ludi side, 
in front of the root of the horn and over the orbit capai)ir. of 
lodging the last joint of the thumb, at the bottom of which is tiu* 
superciliary hole, large enough to give? passage to an arimy 
proportioned to the size of the horns. * Inferior to tbe orbir, wo 
nave the lachrymatory fossa, and the oppifing left by tlu^ deli- 
ciency of bone common to all deer, and remarkable for being 
smaller in this than in any other spec ics. Below' the orbits the 
skull grows siuldeuly narrower, and the upper parts of the nasal 
bones become contracted by a depression on either side, at ilua 
low'cr part of which is the bifra-orh'itar hole. The opening nf 
‘tlm lunr:^ is oval, being liveduches long by three broad, the 
'greatest V)readth being in the centre, th'urn the roots ot‘ the 
iiorrts to the occipital spine measures three inches and an half; 
the ocriput descemls at a right angle with this, being (liixt: 
incites (lee^p to the foramen magnum :.the greatest breadth of tlic 
ovripnt is eight inchcvS. The temporal f\m(C approach to witlini 
two inches ofeach other behind the horns. Tvrth , — They do not 
dilFer from those ofiatttmals of the runiinaling class. The inci- 
sors wore not found, having dropped out; there is no mark of 
canine teeth ; the mblarowS are not much worn dow n, and are 
nventy-tbur ill number. The skeleton measures, from the end 
of the nose to the tip of the tail, ten feet ton iindies. The spine 
consists of twenty-six vortebne, viz, seven cervical, thirteen 
dorsal, and six lumbar. The size ol’ the cervical Vertebne !l;reatly 
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exceeds that of the othtu’ eUisscs, uiul the spipes of the (loisul 
rise to a loot in lieight. The necessity of tliese bones being so 
marked is obvious, considering tlie strong cervical lignment, and 
powerful lJu^s(^k^s, re([uired for supporting and moving a Jiead 
which, at a moderate calculation, must have sustained a weight 
of tliree quarters of a hundred of solid bony uinUor. The extre- 
mities are in proportion to the ditlerent parts i>(‘ihe tnink, and 
[>re>ent a coniormatiou favourable to a combination nf great 
sirength with liectness. It is not the least remarkable eircum- 
stance (u>nncctcd with ihcac bones, that they are in such a liigh 
state of ]>reserv‘atiou as to present ail the lines and i^npressiolis 
of the jvarts vvhicli had been atlaclied to Iheni in the recent 
sl ate, indeed if we examine them as compared with the i)ones 
of an animal from which all the softer parts have bemi s(qjarated 
by maceration, the only perceptii)le (liliercmccs iii thvir pfiysical 
pio])crties are, that they are a little }ieavier,^a degree haider, 
tlrat their surface is brown, and tliat tlmy all, with tln^ evceq)tioii. 
«il‘ th{" Imnis, present, a pf>lislietl appearance, which is owing to 
the periosteum having been preserved, and still remaining- to 
cover tiicm as was discovered when they were chemically 
examined, Tl»e existence of fat or a<iipocirc in the shaft of one 
oiThe bones niontioiied i>y Archdeacon *\laimse!l, and whioli 1 
saw in liis possession, is a thing for which it is cxlreim ly dliHeult 
to account, as it occurred l>ut in one solitary instaiuu', and it. 
did not appi'ar that this bone wa>s at all differently circumstanced. 
iVom the rejst, 'riiose which 1 had an opportunity of examining, 
i)y boring holes in them, were ludlow, and ct)iitaiiied for the 
mo.*>f pari only a. smali (juautity of black animal (-arlli. I 
rc([Mest(Ml my friend IMr. W. Stokes to make an analysis of a 
small fragment of a rib, which he found to contain the (bikiwing; 
C'Uistitueiit.s ; 


Aniinal matter , . A'2^>^7 

Phosj»hiitt;s, with some Iluatcs. , , . , -f 

< 'arboiiate of lime . , ’ J f' 1 4 

Oxides 1-02 ' 

Siliv’u T 14 

V\'a;er and loss 2-dH 


100*00 

Witli a view to ascertain the state of the animal lualfr r, I had 
a portion of bone submitted to chemical examinatiou by my 
iriend Dr. Apjobn, at the. laboratory of the New MedicoTdiitur- 
gical School, Park-street, of the result of which he gave me the 
sul}ioiiK:d statement: * 

I regret that time did not permit uiy making a mure parti- 
cular examinafion of the Moose-Deer bone, whicii was left by 
you At uiy laboratory. Knowing that you were in posscssi(,.u of 
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a tolerably correct analysis of its earthy materials^ my attention 
was direc<ed to its animal conslituLoits, which, us tlm followinp; 
experiment's <\stabliv^h, were fninnl in u state of perfect preserva- 
lion, 'i he Ixme was sui)jected for two days to the action of 
dih?te muriatic acid. When examined at the end of tills pc-riod, 
if. liad become us Ih-xibio as a recent bone subnntted to tiic* 
acliini of the same solvent. I'he periostemn w^as in some parts 
puMVd out by carbonic acid p;as, disengaged from the bone, and 
ajipcarod to lie in a slate of soundness. To a portion ol’ th<i 
solution of the bone in the muriatic acid some infusion of galls 
was addml, whieh (;.ansed a cqpious precipitate of a dun colour. 
This provo.'d to be tannate ol‘ gelatine, mixed with a small por- 
fiou of fim tannato and gallate of iron, 'fhe cartilage and ge!a- 
line therulbre, so fur iVom l>cing‘ destroyed, had not been piuvej)-' 
llldy altered b-y time/’ 

[Vir, ilart, in s[ikcrd;ing of the specific character of the annn:'|, 
makes the following observations: It is now clearly ascertaiiiccl 
that the only large species of deer inhabiting the northern parirs 
of America aro' the wapiti or Canadian stag (CV/toos CotHfilcosi.^), 
the lem-dcer (C. Tar and if fi), and the inoose or elk ((’. /IA/m. 
The ])( culiar branching of the brow antlers of tJic iein-de(‘r, and 
the lounded horns of the wapiti, are clinracters suflicient to 
prevent us confounding eitlier of those animals with the fossil 
species. The jailmate form of the horns of the elk gave gi:eai{ r 
proba’oilily to the ojiinion of its specific identity with tln^ losdl 
animal, A little attention, however, to a few. circumstan('<'s, 
will slunv a most marked ditfercnce between tlicip. First, as to 
sizi', the ddlerence b very remarkable, ut nut being uncommon 
to find llie fossil horns ten feet between the extreme tips, whWo. 
the largest elk’s horns never measure four feet, 'I'his meusme- 
ment in a pair in the iMuseum of the Royal Dublin Soc.ic ly i- 
tlnee feet seven inebes ; the largest pair se,‘en by Pf‘nnt\nt in the 
bouse of the Hudson’s Ray Company measiued thirtv-lbui 
ini iies. f fhe horn of the elk has. two palms, a lesser one wliicli 
grows forward from the front of the beam where the principal 
palm begins to expand. This is called brow antler liy Cu\ mr, 
but it* corresponds in situation rather to the sur-antJer, tlieit? 
being, properly speaking, no brow antler attached to the roof, oi 
the beam. The elk lias no posterior aiilkn* similar to that of 
the fossil animal, nor does its beam take a similar arched direc- 
tion, but runs more directly outwards. 

Cinier remarks, that the palm of the fossil horn increases in 
breadth us it extends outwardly, while that of the elk is broadest 
next tlie beam. 

c 

A f ini' p:ur oi' this ‘;pcck*is, niaU’ iind female, M’ere exhibited by Mr. Bullock in rhis 
city a few s\minicry nj^c. They did not answer to any descriptiofi of Pennant or of Br, 
"Shaw, b\n had the characterM of C, Canadensis a:^ given by Cuvier. 
t Pennant'.^ Zoology, voi. i, 
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The palm of the elk\s liorii is (lirocit'd more hackwanls, while 
itlie fossil one extends more in the latoriil direction, 'riu; aiuK^rs 
of the elk are shorier and more mnuovons than th\)se of the 
fossil, 

. As the horns of the fossil animal exceed in siy.e those of the 
elk, so on the contrary does the skidl of the latter ox(:(H‘d in si/e 
that oi’ the former; the largest heads of the fossil sp(/ci(is not 
exceeding* one foot nine inehes in It'ngib, while the lieatl of the 
elk is freiiueiitly two feet. The fossil head is broader m })VC»])or- 
tion; ils kaioth being to its breadth as two to one ; in the elk 
they are us throe to one, according to 'I'htf bii-adih 

of the skull hetweert tlu^ roots of the liorns is !>nt four inches in 
the fossil skulls; in that of the elk in the Society's (Vlusetim it 
IS (k, uirlic.s. 

Cnvier thinks it jirohable that the fmnales of tln^ fossil species 
liad hoviisyt on opinion to wliich I am very much disposed to 
siibsenbe, from having observtal that th(\se parts pri'sent diller- 
encc'.s in si/e and strength, wliich appear not lo he dependent on 
diiferenees of age; for instance, tht^ teeth ijf flic spe<‘iiiien m 
Trinity College are mnch more worn down, and the, sutures of 
the skull are more eflac(*d than in the siiccinutn descriiaai in this 
pn[)or , \et tlie liorns o\ the latter arc much more concave, and 
more expanded than those of the former; and on comparing a 
single horn of ea('h of these 8|><'oirneus together, that beioneing 
ti) the Society exceeds tlu‘, otlier by nearly a sixth in tiu) length, 
and Uule less than a third in the broadlh; it is not tluTcforc 
unlikely that the animal whose horns wore larger and more 
enrvtul w?i,s a male. So^nelhing similar to this is ohsenaal in line 
ieiu-<l('eu\ botli sexes of which have horns, but w’ith tins dith r- 
cnee, that tinjy aiii smallev and less branched in tin; female. 
Hence we find that this animal possessed characters of its own 
sidHeient to ]»rovr; it of a sjiecies as distinct (Wiin the ino(>se or 
o!k as this latter species is from the rein-deer or viny other; 
ihereibro, it is inipioper to retain th.e aamo of elk or mouse dis i; 
any longer; perhaps it might be better called llio CVrrocs* ///cgd-' 
a name merely expressive of the great size of its horns. ‘ 

Thai this animal slnuis its l\ead furnhure pcaiodically i-, p'roved 
by the occasional uccurrenee of detached horns haung ihe 
sinoodi convtix surface below tin; burr, similar to what is observed 
on th(' (‘ust horns of all deer. Specimens of this are to la; M en 
ni the ^luse.um of Trinity College, and I possess one rnyseii, oi' 
wliich I have had a drawing made. As every nthrr sj>ccius rd 
(leer shed their liorns ahunalty, there is no reason for supposing 
lliat l hat)»roccss occurred at longer intervals in tins. 

Tlio skeleton measures as follows: 


* Organic Roniainsy vol, iii. 


i* Oiiscniea*;! vmi. iw 
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Height to tlic lip of the horn 10 4 

Do. to the j'oiiit of the spines of the dorsal vertebriv. .... 0 (i 

J.eiin-lh c»f the spine 10 10 

Distnnce between the extreme tips of the horns measifred 

by tlie skull 11 VO 

Distance between the lips measured in a strait line across 0 2 

Length of each horn 0 0 

* (Dublin Philosophical Journal.) 

8. Peclen nivens, a new Species. 

It liaving been suggested, hi liasty terms, in the numljer of 
the Atnials of Philosophy for November last, that the Pevten 
/livens, described in vol. xiii. p. 16'G, of‘the Philosopliical Journal, 
is ])erhaps a mere variety of is/ondiens,. I jiulge it expedi. nt 
t,(> institute a comparison between the two species after the man- 
ner in wliich I lia\ e compared P. nirens with P. varins, the only 
spec.ies to wbicdi it appnjaches in its chanuUers. J\ is/amliriis 
has from 70 to 1 00 or more'^ nbs ; P. nicens has invariably 40 ; i 
in the the rihs are very irreoularly grouped from 2 to (> 

being crowded together, with smaller ones interveniug, Imt 
without any regularity; in the latter, they are beautifully nuzu-- 
lar; in P. is/andiciis they .are marked with very numerous, deli- 
cate, erect lamina*, or scales, without any appearance of cch illa- 
tions ; ill P. /livens they are compact and smooth, with scattered 
ochiiiatioiis tow'ard the margin of the shells ; P. islandicus is a 
loleriibly thick shell, of a pale-reddish colour, with convioutiii': 
circles of a deeper tint ; P. /livens is a yery thin shLil,.ofa pure 
wliite colour; P. {stfi/alinis has a margin singularly inegular in 
its teelli, recalling the iilea of that sort oi ‘leaf which is termctl 
folium crispatiuH : i\ niveus has its marginal teeth as vegiilar as 
those of a Cockle. If after tliis P. isiaudicus ahd JK /livens 
should be consitlered identical, then assure<lly l\ /nnxinins and 
P .jaciduens are so also; and scarcely any two .species ofageuu^ 
cun be named, that must not, on tlie same grounds, be mere 
VU 4 icti^;s. I luuv subjoin the distinctive charactei\s ol'tlu* three 
specip. P. isiaudicus, suboibicnlari nibente, fa^ciis con- 

centricis saturatioribus, ladiis circiter 100 varie aggregads 
rotundati.s lamellulis doiisissirnis scabriustudis. P. /ticeus, testa 
orbiculari, fragili Candida, rad i is aid subcompressis rotuudalis 
sparsim breviter tenui torque echinatis. P, varins, testa orbicu- 
iato-obiongfi, colore varia, radiis 32, obsolete .sc|uamosi.s, sub- 
eompiessis.rotuiKiato-:planatis,sparsimcrusseechinaLis. 

— (Edin. Phil. Jour.) 


Jn n >|iccunc'n iu die Museum oftlic University of Edinburgh, the number is 104 ; 
in a very }>ertort spev-imen belonging to W. ISicol, Kit|. Edinburgh, the niin.»b'cr is 100. 
i' Dnit is to sny in speeiiuens. • 
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l». Descriiii ion of a nen? Insirnmvnl lo asccrinln the Specific 
^ Grnvifj/ of i^owders^ 

i^rof. Leslie lately exhibited a very interesting:; experiment, in 
!i!s<13ass Kouuu with a now instrument to ascertain the spocihe 
jruvily of jxjwders, and sill kinds of solid vsubstaueos which will 
un\ be ar immersion m water. 

'The instrument consists of a j^lass tube^/ Cf 
about tluH'c feet loui:;, and open itt both tnids. r/j 
fhe Wide part a h is about four-toutlis of an ' I . i 

inch in diatuetei, the pitrt h c about two- b -■ 

tenths. The two parts connnunicate at h by 
11 extremely tine slili, which sulfers air lo 
pass, l)‘jt retains sand or powder, 'Die mouth c 
at a is 'ground smooth, and can be shut sn ns 
t n be air ti^ht by a small glass plate (shown d 
.1 little aboNC it in the ligure). Tlic subslunce 
whos(‘ spi'citic gravity we wish to find — 
suj)[>ose it to be sand — is put into tlm wifio 
p ot of the tube, or tlie cylinclrioul cavity a b, Ci 
which may either l)C filled to the top* or not. 

’flui tuhe being thou field in a vertical posi- 
tion, Hui narrow part is immersed in an open tube or vc-ssel c, 
fiih fl with mercury, till the mercury rises botli inside and outside 
lo IIh'. gorge ai b, 'I’hc lid is then tilted oji air-light at a. Jii 
t ills slate -ir is evident that there is n<» air in the. tube e.\c,ept 
wh.d is mixed witlv the sac.d in llie cavity a b. ^Vow suppcise. 
tlh i)ar<)nieter at tlie time to J^taud at 3Ct uudies, and that the 
lube is Idled jierpendicidurly upwards till tlie mercury sinmis in 
tlie insl<le ol' b e at a point r, lo incliehd^ above its surface in the. 
open vessel x. It is evident then that the air in the inside of 
the tube IS subjected to a pressure of exactly half an aimo- 
s/#//c/r, and of course it dilates and tills precisely twice the space, 
if m'iginaily occTipitd. It fellows toi), thatsima* the air is dilalvd. 
to its bulk, the cavity a /> cunlai.ws just halfol' wliat i.t difl 

at hist, and llie cavity b c now containing the otlier half, the 
fpiantiiy of air in each of thesis parts of the lube is etpuil. In 
otlier words, the cjuantity of air in be is exactly eipial to what Is 
mixed with the sand in a b, and occu|)li.‘S preensety the vame 
spacm whiidi the whole occupied before its ddatnliou. Let us 
now suppose tlie >sand to be Uiken out, and the same exiienment 
repeated, but with this ditlereace, tlitit the cavity a b is tilled 


* W’hcQthc b.'iroiaetrk column is ^9 inches, the he%ht i > ffg ami so on. Tliisi^i 
rfj;\Uatcd by u scale. „ 
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with air aithf. ^It is (obvious that as the f|uantity of air is greater 
than it was when part of the cavity was tilled w*lth sand, it will, 
wlu^ii diluted to double the bulk under a pressure of 15 inches, 
occupy a huger space tlian in the other experiment, and the 
mercury will only rise, Ictus suppose to d. But let it be reine.in~ 
bcied that the aUcauated air in the narrow tube always occu- 
pies exactly the space which the wfiole occupied uiivler the ordi- 
nary atmospheric ]>re.sstire. Now this space is in the om^ case 
th(i <.avity 0 c, and in the other b d. Hence it clearly follows, 
that, the cavity c d, which is the diflerence bet\ve,en thesty 
is etfiial to tin* bulk oj the solid matter in the sand. Now by mark- 
ing the number of grains ol^ water held by the uarrow iubc b e 
on a gja<hia.ted scale attached to it, we can find at once wbat is 
the weigiit of a cpiaiitity of water equal i)i bulk to the solid 
matter in the sand, and by comparing tlvis with the weight 
the sand in air, we have its true specific gravity. 

Such is tile Professor\s process, which appeal's to us n inurk- 
ably ing;cn)ous, UwS well as beautifully simple, ami wc shall sec 
from some of the results which it has already alfordeid, that it 
must iurnisli important aid to the natural philosoplu r in his 
researches. On one point a few words of cx])1 a nation may he 
rc<piired. I'he Professor is aware tiiat some solid bodies, such 
as charcoal, liold much condensed air in their pores, and since 
tlie probability is, that when reduced to powder tln^y stiUjelain 
this pn^perty in some degree, he obviates the chances ol* error 
arising iroin this source, by comparing the dlJatation which tiiko 
place under ditlbrcnt degrees of pressure — uu<le»' H) inches, tbr 
instance, and ‘JO, or under 7 }j and 15. * 

t’harcoal is known to be precisely the. same in its t.heuiic ai 
nature with tlio diamond ; but its porosity reiaiers it st> light, 
that the spccihc gravity assigned to it in books is generally 
under 0*5, that is, less than half the weight of water, or one- 
se\cn(h pari of the weight of diamond. Prof. I-e.she has, how- 
ever, taken its specific gravity iu the state of powder by tlu* 
instrunuait vve have described, and be ihids that its weiglit 
actually exceeds that of diamond— that it is one- half gicao r 
tl»;uotliat of whinstoue^— and of course that the substance is 
mure than sc'vcn times heavier than it has been hitherto suppose* 1. 

The specific -gravity of mahogany is generally put down as 
l‘0d. Prof. Leslie finds tliat of mahogany saw-dust to he PhN, 
or two-thirds more. He found that of wheat flour to be 1*5(J, of 
povmdod sugar I of coniinoa salt 2* ia. The last of these 
agrees very uccurateiy with the common estimate. Writing 
pa[j'er rolled hard up w'ith the hand was found to liave a spec) lie 
gravity of 1*78, and to occupy less than one-third of the space 
it apparently filled. One of the most remarkable results found, 
is tliat reldting to volcanic a»shes, a substance >vhich seems very 
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iijfhton a superficial exaimnalion, but which \\o^ found to have 
a specific j;ravity of 4*4. It is, tlKucforc, as heavy as sonu^ of 
OCA' of copper and iron. We ou|^lil. to mention that tiicso 

numbers were given by the Professor rather as approximations 
thnn as strictly accurate results, the instrument fust constrm'tcHl 
nnt being cjuite sO perfect us he expects by and l>yo to vender it, 
and his experiments not liaving been very numeious,— (ycots-' 
man.) 

10. I^rcscrvafioif of Analuhtical Vyepurni lon^, 

Hraeonnot has ap|died the persulphate of iron^ in conscMjuencc' 
‘)f its astringent and antiseptic properties, to the jnesta vatioii of 
;n\at«,'mi( ai preparations. It combines easily with all the luanoiirs 
and soft tissues of animals, and preserves them from pntridaetien 
and insects. A l)raiu, portions of liver, sph'en, and lungs, 
im(>r( 'i'nated with tins 'salt, have a long tune resisted destruction. 
Dr, '\] acait))cy, of Dublin, covers his pn.^parat ion jars with a thin 
jdaU* i>r Indian rid)l)er variushcd.^* I his is supmbyr to lead or 
liiuddcr; and retains the vapour of alcohol p(?r(‘ectlY. — ^Dublin 
IMiiluso[>hicid Journal.) 

1 1 . Locm/ y! Uract ions. 

The (aninaissruicc dcs Terns, 1827, contains an account of’ 
torudt^tical operations in Italy by tlui b5’en<*Ji geoovapliical (utgi- 
iu-rers, remarkable for the discordance itexiiibits between k suUs 
flrdtunid from these operations and from astromnnical observa- 
noh'-'. ( )r llio exactm.‘ss of l)ie survey no dead)! caii Ix; enter* 

taim d from the r(‘cit/ai given, and the astronomical results are 
teuiKird oh the ubs(*rvat^3us of several most able asti'on(nn(u-s. 
TIk' disc.(>rdancos, wliicdi in one case ainoimis to nearly 27'' and 
in another to 17^2 are attributed 1o local deviations of the phimf> 
lijie, caused bv irregular attra<gion. The mat hr jjoiu the suillna) 
at Milan appears to attract the plumb line consiftm ably to the 
north of tiui vertical, and that near Jvemini coiisiderabiy to 
the south. — (Dublin Philosophical Journal.) 

12. On the culling (f Steel (n/ srji Iron. . . 

By Thomas Ivcudall, Jmi, 

As liie subject of cutting steel by soft iron lias e^xcittal consi- 
derable attention, and seems not yet to be exhausted, I lake the 
liberty to couiuiuuicate siudi facts connected with the subject as 
have come under iny owui observation, together with soiric 
remarks, w hich are at yotir di-^posal.' In the cutting o\' recofrino^ 
iro)i by tempered steel, osperionce proves that tlieia: is a cm lain 
velocity beyond which it cannot be W(;!l and freely doixo MucU 
depends on the purity and state of the iron j much on the Uaixi, 


* iS.Cfi Annah ior January, p. T l. 
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tfrmpor, and sharpness of the cultinp; instnmient ; much whetlier 
the work is por/oruied dry ur kept constantly wet with wafer or 
oil; and ylso much on the disponitinn of the particles of iron to 
rJnp. Tiicre is a great difierenco in dillerent samples 'of iron iii 
that respect, but iniudi more dillerent in copj>er aiM its alloys, 
some of which, although sufliciently soft, can scarcely l)e 
wrought by turning, lilirig, drilling, or grinding. Whenever the 
steel or cutting tool, Irom any cause, ceases t{) act on the iron, 
and the heat is perhaj>s at the maximum, the iron, if revolving, 
nlll act on the steel ; the greater the velocify ihe more freely it 
'iicts, and the progress is marked by different appearances 
corres])onding with the difierbat velocities. In the case of cut- 
ting a saw |)tiUe with soft iron, if moving with a velocity )>ait.ly 
sufiieient to act on the steel, tins becomes lieated lieyond the 
cutting tool to a blue colour; if moving -with greater velocity, 
jio change of colour is seen, except on the burr raisiid liy the 
tool; if wuth greater still, no change of colour is perceived, 
oidu.uigh the movement is attended by the romhuslion of mo'^t 
oV the [larticles disengaged. These Ixicome ignited bc*cause, 
being connected with, and forming a pan of, the plate, tliey art? 
hy llm motion disengaged wiiii a veUxuty that does not admit 
ol'lhe Irausmission of the heat io the otber parts of the steeL 
Ptuh-aps the? ignition is commenced, and carruxi (o that degree 
denominated black heat, before the particles arc separated, and 
is completed by tlic friction atteiiding tlic seyiaration. It is a 
fact, ju?rhaps not greatly known to those wdio have wiitten on 
the subject, that ai ihc heat called black heat j^but which is in fact 
nearly or ([uite a red heal in thti dark), steel is lavL'ca, or 'sepa- 
rated bp fvaetaref^' vulh ruuc/i IcssJ'oree than when heated les^ o/ 
/norCy the requisite tciuperaturc varying probai)ly in propt^at ion. 
io tile carbon containediii the steel. 

The result of the copper vvlieel mentioned by MM. Daiie*r and 
('olladou liaving lio atUion on the steel, goes far prove tliat 
lln^ (‘llect depeiuU at least as much on heat sodeuing the >steel, 
to a certain degree, as on percussion, copper having but little 
disposition to generate heat under any circumstances, a fact 
<luly appretualed by the manuracturers of gunpow der. 

Tile reason wdiy t:ie heat should be nearly all concenlrafed 
to the sled, and scarcely perC(?ptible in the iron,” I think to ho 
this ; tlie percussion against the sUa'lis eontinnaf butagainst any 
ouo part ol’the iion cutter, perhaps nut more than from to ; 
parts of the time; consequently tiie lieat leceivcd by each vvouUl 
be in an inverse proportion of the thickness of the steel to the 

* The to be etivily soparatecl hy fraclure at a p,n'/ii ular /iraf exists in 

cvtt!'oni/oil OY aist iron, in the alloys of et)rper ami of tin, is very pfroejaible in ilinc 
and perhaps in all factitious luctallic conipoumU ; .sonic rapnrlng a li'.o^torate, aiul 
t illers a more intciiso heat. 
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Jrni/ufvrenai of the iron, after inakin;>* the proper allo\va\i»'e for 
wliat may 1)C thrown olf from the ciivular cutting iron in its 
parr:sage through the air, which must be consiilot’able. 


‘P. S. As evidence of the absence of heat, it is staled in tlie 
luennoir of MM. Darier and (3ol!adon, that the small parlich s (A' 
steel adlieriiig to the edgij ot' the cutter, se.en through a lens, 
tliduot appc'aras if tmteinpered, and wlion tried with a file were 
jnund us hard as the best tempered steel/’ 

1 Ictive mivev observed the appc-arance of llie particles, ov 
CNamiiu’d their temper, 1)ut havi'* examined ♦the burr raised in 
( utting a plate of steel, which, before the op(?raf.inn^ un;s sutli- 
enmtiy soft to lilo with ease, but in the operation ix'c'amo hard- 
cjied on tlu) outer edge much liavdcr than before, wliich was 
( vitlcntlv caused by the great heat, and by bemg suddenly 
c,ov)lc(l by the current of air (.ansed by the motion of the cutt(}r; 
fli(‘ same would be the case with particles discngagcul l)\ heat, 
or wlum hot, and adliering to the edge of the cutler ; the process 
ol' havcieniug in air is applied by artists to tiu; hardening olAcry 
small drills. — (Sillimaifs Journal.) 


Articlk XIV. 

NEW SCaLNTlElC BOOKS. 

• » 

p UEFA III ’vO ran pijbucatiox. 

In 11 few da 3 ^s will be published, a new Supplement !o the Ihanu?^- 
cop^rias of Loudon, E<linhurgh, Dublin, and Paris; forming a com- 
plete Di.^ponsatory and Conspectus, including Patent Medicim's, 
i'aints, Vainislies, tvc. 8vo. By James Bennie, AAl. Lecturer on 
(lieinistry, 

The Journal of Cant. Parry's Third Voyage to the North Pole. 

An Account of tlic Discuses peculiar lo Women. By Itoi>trr 
( Jooch, MD. 8vo. 

JCST VUBl.TS«Et). 

A. Corn. Cclsi Mcdicina;, libri 8. Concinnavit PhJw. Milligan. 
8vo. ](iv. 

Surgical Observations on the Constitutional Origin and Treatment 
of Local Diseases. By John Abcrnelhy, FRS. 'ihird Edition. 8vu. 

Donn’s Ilortus Cantabrigiensi.s. Eleventh Edition, with numerous 
Additions and Corrections, By John Lindley, ELS. 8vo. iOv. (jt/. 
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A Visit to tlic Fal4 of tlie Niagara, By John Maude?* Boyal Svo. 
1 /. ^ • 

f.rttors trofu the East. By John (Jarnv*, Esq. of Qiieea'd Coiiegt.,. 
Canihridgo, Svo. 1 Sv. 

The Edinburgh Encyelopicdia. Vol. 17> I^xrt 2. 4to. ,1/. E:. 


Article XV. 

NEW I’ATENTS. 

.1. I'Vnse.r, 1 Tonndsditrh, engiucer, for an irnprovod method ofcoii- 
struct ing capstans and windlasses. — Feb. ^5. 

If Ncwiiiarch, ChoUenham, for certain inventions to preserve vessel-^ 
and other bodies from the dangerous effects of external or internal 
violence on hind or water, and other improven^ents connected wiili ihc 

1), Newuiarch, ('lieltenhnni» for a preparation to be used eltVa i in 
solution or otherwise, for preventing decay in timber or other siil>- 
stanct's, arising from dry rot or other causes. — h’eb. 

*1. I raser, Houndsditeh, engineer, for a new and iiiiprovt ci methfal of 
distilling and rectifying spirits and strong waters. — March r. 

\i. Midglcy, llorsfortli, near l,.eecU, for a mctliod, inachim , or 
apparatus, for conveying persons and goods over or across risers m. 
other waiters, and over valleys or other places. — March 4. 

(E Andevion, C.'hickheaton, Yorkshire, worsted spinner, for imjn ovo- 
nunls in the combing or dressing of wool and waste silk, — Alarch 1 

J. Nevilh', Now Walk, Mluul Tliainos, engineer, for a ni w' and 
improved boiler or ap[mratus for generating steam with k ss exponli* 
til re of fuel. — March If. 

N. H. Maniclor, Cheat CiiiihTord^street, ISouthwaik, ciumifet, fnr c, 
now preparation of substances, and the application the» coi' to th.e 

purposes of affording hgiit. — March ^0* 
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Mr, Hotcnrd's MetcorologlcnlJournah [Ai'RIL, 182G, 


REMARKS. 


Fir Hi Month, — 1. Kituiy iriorniiig* 2 — i. Fine, 5* Snow and fi, 7. ( iouflr. 

8. Fiv.c : vf.ry bleak wind, with (^’.casicmid ^ho'tycrK ol:‘ bail iitul snow. *>. 

K). OvrrtasL : , Jl. Snow. Firie. 11, Fog^y. 15. V’'tTv bnt* 

tiiiirh rinu' <*n Uit trees. lii, 17. Tlitto. 18, Fine. 19, Cloudy : iv gciitii* <l)uw, 
*20. Cloudy, lil. Fuggy: drizzly. 2'^— ^5. Foggy. 28 — .70. Fine?. .71. (jvercas** 


RKsur/rs. 


\riucU: K, 1; NF, 1 ; F, 8; 8F, 3; 8\V% 3 ; W, 3; N^V^ i\ 


Raronietrv : Mean height 

For die month 4 int li<'s, 

I'btrmonictcr : Mean htighl 

For the uiontii .77* 1 97 ’ 

Kvoporation 0*7 I in. 

0-20 


Fahnt atorjj,, Strai/ord, Second MotUhi 27, 1820, 


R. HCAVAHD. 



ANNALS 


ot : 

PHILOS O P II Y, 


Jl/y/r, 1826’. 


Article 1- 

fi hiitr Appht'aihjn*i)f Hik* Met hod of Pfn'f/wol(o\<i /«» f/u Dofcv-* 
o/ cioiohi C*oi'es, By Henry Moseley, Lsq. BA. 
nl St, Jt)hu\s Ciur.hndgo. 

( Tn iii(' Kclitors of tlie Aonnh of Fhi/osojdtp.} 

4t 

! \ the if\iigcrit to any point (X, V ,) of vi curve be given In po>=:ii- 
ill terms of the co-ordinates of ii corresponding point (i, y») 
JM another curve, whose ecjuation /* ) y 0, is also given ; llu.m 
among the rjuautities concerned the threfi ibilowing i.((na- 
tions by the eliminatiou C)t‘ {x) and ( y), between which the Ibnner 
eive is di lermincd. 

FX Y 1 p 0, (I) 

d X + J ^ 0 r , . (A 

/ r V — 0 F A . ' 

For let t]ie tangents to ari}’^ two points in the required curve 
intellect m the point (X"', Y',) ; tnul let the positions oi these 
hnigentsbe given according to the supposition in terms otu, y), 
h Hh r, y + Ay) co-ordinates of corresponding points in t lie 
giviui cmve, 

"I here are, therefore given the equaiiovis * 

F \/\ 'r vy r:: 0 

1 ’ X/ Y' (.r 4 A X ) fj/ ~r A y ) — H 
Fruiu t!'«c last, wo obtain by expaiision, 

V X' Y' X i, 4 -F Y X + P ( A x'y ■ T • 

+Q{AxHA .y) = 0 

+ </„ A.y + .v')"' J 

* K ik here ’Jttitten for F.X, V' x y , 
voi.. M. . \ • 



(>n (t )mo AppUaitiun ‘ofihc jSL'i/iod ttf f v 




"rin^n; i‘y Hic lurrtif:r^ 


w y 

>} X 


// F 
F V 


-I' (A A 4- OJ \ti U 


**-n\v' l(‘t the move u[» to one uiiother vtntil tiny 

1)( e(^riK consecutive^ and ultimately intersect in the |)oint (X, Y,'i 
ni {)m‘ jeipurcd curve. 

Uien jnce i uiul sY y arc cvaucticent, and X'", hecuiuo 
\- and V, VrC lniv«‘, 

'1*:' (} 
tl A . <i y rf .i. 


<■/ X 


{I3: + 


</ V 


d y 


1 he e*J.U‘\e is the HrjOatioU (2). 

.\is*> by tlui Iv^uatiou V Y' r // — 0^ hdv‘- 
I ' X X y ~ 0 

ahich is the lv.|uatiou (])•, aud (oj is given, by hvjKjdu sis. 
<:h E.\). 


llraiopie 2, — To investigate general fonnului for the ih irnn; 
iiatinn nfdlu' involute a curve. 

Let tXy Y») (*r, y,) be eorrCilponding points in tlie cuivea.id 
Us involute; and (^) the length ol’ curve measured irnju du' 
ivommuii uritriu to the point (a* y») ; then evidently 

(X 4- f 'h (Y — y'Y . . i ( J ) 

diliVavuUiating with resjiect to ac, and ? (a hiuctiem oi‘ tin 0,0 
varialdes)* 


I 4- 



cx V (V y> 

♦ ' a £ 

^<X r xy 4- (V 




Eliminating ,tj and y between these equations and the given 
EqinUiurt y ^ J'x of iheevolute, we have the requirctl equation: 
(ill X and Y) to the involute. 

Tims m the cycloid, since ' 

8 a X 


Also 


8 (t X :sL. (X -f" Hh (Y y)* 
4 = (X -i- a-) + {j/ - Y) 

d y pi u — .rV^ 


\u ^ \y 


cl tt 


r ^ ' 4 


* The otTveiuay evidently Vc consulciccl the locu^» of the wltimaU luUYi^cciions of 
i's con!>ccuti\<: (angents, ^ * 
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Iri a' .r — S a i' \ x -y- 8 ax (X. 

- 2 a ^X. 4- xY 4' .v(X 4- 0‘j "" \ -{■ (X 4- x)' x 
iX 4- x)'- ~ -4 X X 
(X ir - i) , 

/, X ^ r 

8 fi X 4 f (j/ — V)- 
O/ -- Y) rr 2(2\;X -- X')i 

CirtX~-xv 


'rh<* rqnadort to a cycloid, equal and Jiimilar to the former^, 
il.s oni^’in at t»ho exireumty of the base iuj^toad of the 

!ic\, — a known pr(»|)erty of tlie <“ut;ve. 

Oii the nll>ovo method of the involute, we uuty make tlie 
r> 41 ow iiiLC icjuarks. 

L riu* inxolntc is in all cases determinable in finite ulgcbraical 
i« rin< when the evolute is rcctiliablc. 

J. W here the length of the evolnte is expressed by a tiiniscon- 
iftii d ihiuitian, the equation to the involute is always allbctod 
by 1 ! similar function. 

iX'Ufuple 2 . — To investigate formuhn determining immediately 
: hc invrJnte (o a caustic by refraction. 




//V 

dS 





la.t S ho the radiating point/ and A P the refracting siul'acc, 
and S Tb S 12', consecutive rays, refracted so as to intersc4:t m 

tb Produce Q P, Q P'\ to iVl, flIbsO tllAt P ]V1 M rr 

- ^ ; then .since by the nature of caustics, \ye have ultiruatcly 



o2l Mr, iMoMrj/ un a new Ai^pUcidion of the Method of [May, 


S P ^ m P Q rr S + m P'Q 


sp 


+ Q 


HP' 


P' Q 


Or 1> IM h P Q == I"' M' + P' Q 
Q QM/ 

;nul tlie bein^ true tor all positions of M similarly deter- 

iniiHal, the locus of M is tbe involute to the locu^ of 1, e. to 
the ( ituslic. 

Now to detcnnine tho Iocuh of M, we have 





( 1 ) 


and fliiii rentiatinn* vutli respect lo.rand ?/. Sinca* the position 
(of the normal 1^ i\l and the point M, and /.) of the tangent at M 
is a funciiou of the co-ordinates ofP, we get 



d tf 

y d }) 
d.l' 


) +(X-.r)+ (Y-.y)f;|-0 

.. (a- + u 'l-n m 

\ dxf •nP 


hdiminating x and y l)eiwec‘n tho Equations (1) and (-), ami 
the given ecpiation to tho refracting surface, we irave iht: 
rec|uired equations in X and Y. 

Thus when the refraction is made .. j 

at a plane surface A P; taking A for 
the inigin, if A iS «= r/, we have 

(V — y); + X ’ ^ 



the equjitiou to an ellipse or hyperbola, according as (//e) is less 
or u'reuter than unitv. 


equals unity, flie general ecpmtions beg one: 

(X ~ x)' + (Y j/)' — x~ •}- f 
\ 4- Y = 0 

ii>/ ■ ■ 

X* Y' - 2 (X r -r V y) X= 0. 

X <f .v + Y <li/ ~ 0. 


Or 
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'Hie above are the eqiiatioiis to the involute of a c:nisti(' by 
rellexiou. * 

Example. 3. — If a plane curve roll ou another shulliir ;utd npial 
curve to determiuc the })Utli of a given point in the i eiuw. 

Let tliere be taken iur origin a point in tlie fixed siunlarly 
situated to the given point in the rolling curve. Whence \vr 
have 

{X — xy^ 4* (Y — yY -I- 

Or, X- 4 - Y; ^ 2 (X a + Y y) 0 ( 1 ) 

And since the principle we have demonstrated is inaiufestly 
applicable to this case, we get dilferentiatiug with rospei t tu i 
and y, • 

X dx -f Y dy == 0. (2) 

Thus if tlie cut’ves in question be rectangular hyperbolas and 
tht geueraUng point, Uie centre of the rolling hyperbola. 

j- * :r: 

.%dy ^Idr 

anti by (2) X y i \ a’ ^ b 

/.X {V ^id)h T V .1 ::::: 0 

Hence wc base 

Y « 

y (V'i 

by Equation (1), observing that y is great er than \\ 

• X-' + Y' = 

IX-' - V ’)i 

X- (- Y' 2 a (X» - Y )3 

the equation to a Icminiscata having double the axis of the 
liyperbolii. 

TIu' fv| nations ( 1 ) ari^l ( 2 ) virc precisely those found for I he 
nuulule of the caustic by rcHexion, W’e luc^e^ therefore, the 
i’ollowiug very singular properly. 

li a curv«; similar and cipial to the rellectiug curve bi- luad^j to 
roll in its plane and upon its perij>herY {similar points having liisl 
been in c.onuici), then a point similavly situated to the radiating 
puinl. wilt trace out the iuvrdnte to its causstic. The aliovt: j>io- 
peilj may be demonstrated very simply on principles purely 
gecmietricab The foUoAving are examples of its application. 

If a parabola be made to roll on another espial parabola, tbe 
vertex of the former curve will generate the cissoid of Diodes, 
llie caustic formed by rays diverging from the vertex of the latter 
curve, and reflected at its peripliery, is, therefore, the involute to 
the cissoid, and similarly the caustic fonued by rays diverging 
from the centre of uu hvperboJa is tli^ involute to a leminiscata 
oftioufilc llic axis. 
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Artri.k If. 

( )/v // Vohiltir OiL />ossf*W//£( piUuUftr Pro^terfies, ttbUnncd J ro/}c 
Soap Ley. By M. Scanlau, lisq.=^ 

In Hjaking' iodiiui from S^oapev’s Sait Ley/’ as reeomui ended 
by Or. Ore, J obfaiiied a substance not mentioned by him, aiul 
wliicli c(n.d(l in>l have escaped his notice^ dul the i)ro\vn iodic 
liquor"’ iimployed by that chemist ahbrd it. 

'fin* soap makei;bhere sell tlieir unit ley to persons who ovapo- 
laU* it, sepainto the muriate of potash, by cryslalliy/ation, fonho 
alum makers, and when an ubniKlaut crop ol crvishds is no i 

aiiiirded, the mother liquor, which contains hydrioilntr. 
is run dovvn to dryness, mixed wdUi coni' ashe^, and fused in u 
reviu l>evab)ry banaco. '^fli is forms the black asli which is again 
naphived ia the inanufucturc of strap. It is this mother hrpim' 
on which 1 o[jeiated; it is Ituidcd with animal matter which Is 
not enth(;ly se{)araled from it by consideral>le excess of acid. 

In the process for obtaining* iodine, from this liquor, th^r^* 
ibstiis over a douse oily duid, of a deep-black colour, innnisci’oi*' 
with, and heavier than t.lie aci<l liquor that rises at the s.)i\p- 
rmic. 'i'Jiis is the substance, in qucstioiq satinviteO ^\ith n dine, 
'a large fjuaiitity *.d’ W’liic.h it dissolves as it distll.s, \\ hen lie* d 
fn))a ha)sf'ly adhering iodine and waslicd with wutci/ it h 
peedie. gravity and rolls about under water with tin- m-f 

biiiiy of mercury. A droj> of it in this state, brought U) a iavgr 
surfiice of water, spreads rapidly t»ver ilj and insUmtl y < \ rqn 
I%x[>(^scd lo air on a plane of glass, it ev’^^poran^.^ nuMt* j 

the iodine <lisappearitig hrst. Submitted to distiilaiKus, indiui' 
lises first, but is again dissolved by the oily liquor, as it distils* 
It is soluble in alcohol ut'HSih in every propDrliuji, iVcuii wlucli 
it is separated by water, apparently uncluuiged. 

Potash water sep'diates tiic iodine; forming iodvite and hydrio- 
dulu of potash, the solution cf the latter holds dissolved a portion 
of the oily substance. 

h'requcnt agitation, 'for a few hours, in contact with iron 
tilings and water, also separates the iodine : and tiie n ^ultiug 
Jiydriodate lakes up some of the oily matter. 

Digested upon iron tilings without water, the iodine dlsajj- 
pears, but more slowly; and crystals are deposited, which I 
suppose to be iodide of iron. In neither case is ihero any per- 
ceptible elevation of temperature* 

Freed from iodine, by potash water, the colour ()f this oily 
matter is yellow ; when tasted, the first impression is cinnamon- 
stveei, afterwards peuptratiag and stimulant. In this state it is 
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also soluble in alcohol, and is a^aiu sopaval)lc by \va(rr; it 
readily and entirely evaporates, leaving* no stain on paper. It 
is little inlba^unable^ depositing' abundam^e of carbon, as it 
burns the colour of its Haine is pale greeu/^ It is ^oiuble iu 
caustic urmnonia ; it dissolves camphor. 

Nitric acad did not inflame it, but produced inerease of fem> 
pern,ture ; and in one instance chaiiged the colour to u beatuifnl 
}unk. Oxalic acid is formed by the action of nitric luad upon it. 

All tile iodine I have prepared from soap ley i-s contannnated 
with tliis substance, even wlum well washed with wattfr, dried on 
blotting jiapor, and exposed tor some time to the air. 

In ibrming hydviodute of iron wu,t.h iodine my own prejme^^ 
tjoii, iu ordtirlo make hyuriodateof potash, I. had always observ'd 
a smell closely resembling water recently distilled IVom (lorsr- 
vadisi), and an oily apj)Parance on the neck of the flask, which 
was not the case with iodine bought of Messrs. Ilcnings and 
l>url)ii:!;c, Loudon, 

'lo ascorlaln tho cause of this diflbrriice, I $^vibutitted eight 
troy ounces ul’ iodine, prepared by myself, with iron tiliugs -md 
cater, to distillation in a retort, and obtained about thirty nr 
iurty drops of a l\eavy oil, ddfering from that, iirst obtaiuerl in 
colour, which was somewhat deeimr, and in smell and taste, 
Ijutli ufwhicii wove like horse-radivSh, though not (p.iite so pene- 
tracing. /V suuilar (ptanlity of London todine did not ev* n 
flav()urlhe water distilled in the experiment. 

I'rom tlie foregoing it appears, that fhertMnust be sonn^ :.o*eul. 
diflioeiice belweeu ouv ley and tliat of Knglund and Scotlmui, 
which proi)ably may be aexouuted for by the fact, thj\t tho soap- 
lioih rs use huirc qurfntities of fat, partmlly decoujposed m 

die roasting of meats, m faJmeatiug their soaps; which to tiiosi* 
wlni piepare muriate of potash from soup ley, is a sonret* id' 
annoyance, hindering' the free crystallization of the Kvdt, after it 
h.is airuod at. a certain density, 

1 can in no way 'account for the formation of this oily sub- 
si anee, .unless it be, that the partially decomposed animal muticr 
above-mentioned enters into some peculiar sort of coiubinalmu 
with the hydriodate in the kelp ley, and is subsequently furtlu r 
dt'coinposed by the sulphuiic acid, u^ed in eliminating b he 
iodine. If to the couceatrated soap ley boiling, a c(/nsif]f;nthle 
(‘xcess of sulphuric acid be added, there separates a black sub- 
stance, of tho coitsistency of pharmacoutical extract, wiiu h, 
wlum heated by itself, melts and puffs up, and when culd 
brittle like pitch, not unlike the substance vvliich lesults IVoui 
tho decomj)osition of alcohol by sulphuric acid, in nrakjijy 
.sulphuric ether, and perhaps attributable to changes ium very 
dissimilar. 

Very cpmpUcaled effects seem to be produced by the action 
» unlike 

i • 
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o!' ihe sulphiuic ucid and inadoanese on the soap ley; I’or, 
Ihe iodine' and oily substance aiready mentioned, there 
are fnimed smiie while transparent acicuiar crystals, at the com- 
nuii'caenenlolihe process, before any lodinehas risen ; but^they are 
stjon (liNsolved by which rises subsequently. Apd towards 

the cud of the pro<a:*ss, souuj opaque, yt^dlow, arbojescerit crys- 
tals form ; the fv»rmer I cmdd never obtain in (juautity to 
examine; the latl^ t I iouud to be u compound of io<liiie ami 
cuibon, wiiicl) T have oince formed by the action of iodine and 
[jotasli (;n alcohol.'''^ 


Articlk IIL 

i)yf a new Vnrie.it/of Wnlfrani, or of Iron. 

By M, Vauquclin/f 

\(M. Dri.nuxAa were ihe iirst who found in wuHVenn thf 
Av'.id whioii !*^cheele liud discovered in tht; tungsten or culuu'<f^ii‘S 
tiOigsld/e of the K>\v^edes. 'I'hey discovered uioreuver that this 
mineral was mixed with oxide of manganese; but they did not 
attempt to aficertain the ^tale or proportion in which it i^xisied 
m it. 

Some years afrerw’urds M/llecht and I performed a fnvsh 
:uia!v'd.s of wolfram at the Sciiool of Mines, the results w^ iv. 


'ruugstic acid ti7 

Oxide of iron * IS 


Oxide of inanguuesv? ^ 

l,astl\ ^ M. Htir/elius, in bin Dciennlnations of the Blemems 
sd inorganii* Muiter, fixed the composition of this mineial as 


Ibllows : 

'fimgstic achl Tdolbfi 

Oxidt: of imn * 17-.7H1 

Oxnh; of nuingamse O’^>70 


M. Rcr/elins, supt><^sing that the iron and mangane*se existed 
in the wolfram in the state of protoxides, calculated the velatioiA 
lietwArjon the oxygen' of these bases and that of the acid. 

Alluau, sen. who has alvvays, asr is well known, much occu- 
uied himself with the mineralogy of his country, Haute-\ ienne, 
lias lately sent me for analysis, among other minerals, a sped- 

* See ^^nuftLi o f V^Hosophtf^ NewScrieiij N*:», 55j }*. 14. 
t A nj lilies lie C’liiivic ct dc PJiysi<jtut. ^ 
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men of funi^r^ate of iron, in which he susjiecUxl the pvesenee oi' 
vtiria anti coiumbiuni. I conld not hud citht r uf tiiose bodies, 
))ut I found the pro[>ortions of its elements dili'erent from these 
previously detennined to exist in wolfruiu by tim chcjuisls above 
cited. 

In the first analysis, vve obtained the following resttlts ; 


Peroxide of iron . 16*0 

l^eroxide of ruanganesc 14*8 

consequeutly Tungstic acid • 6t»*2 


^ lOO-O 

Oik exaiiuning die iron, we fouiicl that it still contaiiu'd some 
manganese, and the latter contained a little carbonate of Jirne. 
In a vseemkd analysis, wo had 


Peroxide (kfirou 

l.yfi 

Pck oxide ul‘ manganese . . 

... lO-O 

iA‘useqiea/llv 'fungstic ruhd 

(i8- l 


itiuO 

Lastly* a third analysiH gu\e, 


Ih:*roKidt^ of iron 

13-.S 

Peroxide of mauganes<; , . 



crmseqncutlv I'ungstic acid 




lU()-0 


i licve is, tlu'iTfnO', U\ this casc, u latvcr proporti^ku (U' manga - 
n» than^in cumnnai w^^liVam ; but ihtr kpiostion is» whethtx it 
i-, iutnally a new variety, or if the difierenco which (a.-curs is 
i!<a <icj)cudciit upi>n the less peuibet methods llu-n cinjilov^al, h 
i'. tiiercidrc, itajuisiU. to state how I operated, 

1. 1 fust the powdenrd mineral in a platina crucibh-, with om^ 
and a half its weight of caustic potash, adding a llltle water to 
lae dilate their mixture. 

2. When the matter is iiia stuir- of veiv pc iferi iusinn. .\vhi< Ir 
occurs readily, I put* tin? whole into vvat<*j, ;nui ka ep it boihfig' 
f<>i Sf/uic tiiku. to accelerate like preciphation of the u.xidcs oj' 
umh and uniu'ianfs-i^ 

1 (haw uifllie clear liquor by u ^Vphon, and wash the ic.-.i- 
duiun with boiling water till it €ea:>e.s to be allvuiine. 

4. 'Then I dry the oxides at aredheat, and weigh tln ui. 

o, 1 dissolve them in muriatic acid, dilate the soluti^.ui with 
water, and add a little carbonate of potash, until tlnj iron is jjcr-* 
i’ectly s(q>arated, and the solution is colourless. 

<). I iilfer it through d,ried and weighed ])aj>er, and when it is 
well washed, I heat it in a platina crucible ; but as a sijrudl (pian- 
tilY always remains upon the filter, I dry it at a temperature of 
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212^^ Fiilir. njid weiiili it. again, ov 1 bum i.t, and also the same 
quuntity uniiteiing paper, and keep t)ie aslics for a counterpoise 
oi’ tlev-,e‘ oTlhe 

A.s to Hie manganese which remains in the solution^, 1 precipi- 
tate it by subcaibonate ot‘ potash: it appears in thti state; oi' 
Hocks, which soon diminisli in volume and become ura- 
indur. The vesstd must be sha-ken for some time in order to 
prevent llie substance from adhering to it. I. entreat chemists 
to ('xcuse me i‘or entering into these minule details, but dicy 
may not, perhaps, be useless to some persons. 

Tin? quantity of the bases here obtained being too great for the 
satmatioa of the tungstic acid, the following experiment wan 
made* 

Five uramme.s of* wolfram treated by potash gave; 1 gramme 
r>b n.'iitigriunmes of iron and manganese; the analysis of these 
Foit yielded (J!) cent, of ii'on, (>6 of manganese, and lb ot siiu\^ : 
tin \se tjuuiitities divided by o, in order to convert them into limi- 
dredths, give 13*8 of iron, 13 manganese, and 3*8 silica ; but en 
examining the manganese, there were found 8 cent, id em iinnate 
id iiuK', \Unch also divided by 5, give I (> milligranmies to be 
deducUu] ; tin? oxide of manganese is thus reduced to IM 
grmurnet>. 

As four analyses vvvro pei'fonned which gave tlie same result 
within about oue-hundredth, and us the above Cx[nuimonf \va-; 
perfornu'd witlrtlie greatest precanlion, there is ground ibr 
imp) !'■ lliat it is as correct as can ha expected by elmnue.il 

iniMiis. 

In adding together the didWcut quantities of matter which 
have i>ei'U mentioned, we get 31*d8; but of tliis (pumtity thrif' 
are lt>8 oi‘ silica and Uun?, wliich unfpiesliqnably form no e‘;>en- 
lial part ol* the mineral: this reduces the iron and nianganesif 
to 2t)’<S ; thus subtracting these 4*68 of silica andlinu’, it appears 
that only cent, of wolfram were operated upon, which 

conseijuently raises ihe <pAantity of iron to I4‘4t:)2, m:inuanes(.‘ to 
{ and tungstic acid to 73*599 cent. On this occasion the 
analvsis oi' common wolfram was repeated, and the results were 
the following : ^ 


Peroxide of iron . lf>'5 * 

Peroxide of manganese 5*4 

Silica 4 5 

Alumina ^ . ]*b 


31-0 

Put subtracting from this amount (M of silica and alumina, 
which ought tA> be considered as foreign admixture, tlieiron will 
bect>Jiu; 20*745, the manganese 5*744, and the tungstic acid 
c^^nsequeutly 73*511. K is then evident that this kind of 
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tungstate of iron isd^Voreut from tluo previously uionliomHl, ti>r 
the (puiutlty of manganese does not amount to onc-half; but it 
is remarkable that tlie quantity of acid is nearly Mm same. 

I'wo analyses of common wolfram uere performed by directly 
acting upmi it wiili muriatic acid^ and we obUuuc<i in ojie expe- 
riment ?(>, rAul in the other 72 of tungstic acid. The operation 
is ^'cry loug and tedious, because the muriatic acid decomposes 
ilie last ])ortlons of wolfram with didicultvg and also because the 
lungstic acid adheres to the sides of the vessel, if it be not very 
b'eijuenti V slirrod. 

W beu the. acid ceases to become coloured, and the vesiduum 
is (»f a ]>uve yellow colour, it must be washed with water, and 
aj'terwaids repeatedly liPuted with ammoula'- It tluTO r(?maini 
,oi\ tiling insoluble in the amnionia, as nu'.st t'icquently iiappens, 
jt ntigiu to b(? white ; tins residuum ts to be dried and weighed, 
and in wniglit dodmded fir>m that of tlie woHram <anj>]oyc(b 
d ins method is im^xact, unless wc ascertain tlial th.c murialio 
a(.id Iccis not dissolved (‘Itlur alumina or hute ; this is uudoubt- 
t (llv tile ivasou why less tmigstii* arid was obtained l>y this 
motliod than l)y polasti. 

W hen wolfram in fuio powder fs ]<mg dic.’:e'’'*ted m murialm 
.t.cld, it is entliv.ly den oiuj^oscal ; but in tiiis case , tjie ()uamuy <)f 
m.ld mn>t 1)0 large, and it must be very strong. Winn tlio 
fi ineonous solution is poini^d and mixed uiili water., it beronnci 
mdkv, and deposits a flocky Aa.’-llow mutter, which is tungstn:, 
jcid : uin n this lias bci u vvtdl waslu'd, it would .spent tliet, it?:. 

might be depended upon; it <(‘ntains. hovvmia*, ;i little 
iron, for if it lit; dissolvi d iu ammonia, it assuim-s a. blue tint, 
and haue.s* alter soiul ion ;i Yellow substancig winch is uxide ol 
ii on. 

!t flins appears tliat murjatic acid', xvliether cold oi hot, uevvo' 
<‘onjph; {i'h'’ decomposes tungstate* of iron ; it fonn.s a sup^ rtnng- 
.stale*, a portion of winch di.ssolve.s in the inuruitic aciil wlumit y.'^ 
suiiicieuily strong, and its (luautity large; the. reason why 
lunp^lic acid liecoines blue when it is diss<»h<.*d in an alkali is 
unLh.)ubtedly because a small quantity’of tungstate ui' iron is 
re*form( d , and this being decomposed by tin; excess of alkab, 
i>\lde of iron is led. ^ 

Wishing to know the absolute quantity of oxygen cf}iitani('d 
in wolfram, 1 rcduce<T 100 parts of common tungstate by a .*d.inng 
heat; it lost 40 parts. Jn another experiim.'ut made ncniiv at 
the same temperutnro, but longer ciuitiuned, the loss w as !0 pta 
cent. 4’hc iron which ibis luineral contains being 2t)*71d pe r 
cent, would sidler a loss of 4*50 ; andHhe oxide of juauganese 
being 5*4, it woulci lose 52 centigrarmnes, which auiuimf. toge- 
ther to 5'00, the remainder of the loss, amounting to 
must iiave been derived from the tungstic acid. 

A‘i tli6 oxides of inaugauesc and, iron amount togcdicr to 
i . • 
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*2iyU4o, thfi tur)<:^^sr,ic lu-id ou^lit to make Uqj 100, that is to say, 
73*8Ho ; t!iis o(^iiies very near the result obtained by IJer/eliiis, 
who estimates the |)ro|Mjrtion 'of tungstic acad in woliVani at 
7 'These 73*885 would contain 34*96 of oxygen, lOU of 

this acid consefjueiitly contain 47 20. ' 

In making this calculation, I suppose that 100 6f protoxide 
of jron contain 22'67 of oxygen, and that it is in. the state of 
protoxide that it exists in the tungstate of iron; I also allow 
that lOi) of prptoxide of mangafiese contain 2S*1(}7 of oxygen^ 
according to Arfwedson ; these results do not, however, at all 
agree with the analyses of MM. Delhuyar, Biicholz, and Berzt 
bus, all of whom allow only a fifth of oxygen in the tungstic acid. 
J nevertheless befieve that I 'did not lose any thing in my expe- 
riments, the metallic masj4 obtained being very even, and 
perfectly entire, 1 shall, moreover, mention how I operated : 
the wolfram was put into a small charcoal crucible, placeil m 
another of charcoal, ami with u stopper of the same material, 
and these were introduced into a Hessian evucible, and heated 
in a forge fi>r an hour. 

kiuAving to wiiat to attribute this differeni e, I imagined 
that part of tlie tungstic acid had be«-‘U vulaldized, Tt» satisfy 
myself respecting it, 1 heateil some tungstic acid in a aioderate 
lire, but sullicieut to reduce it, and 1 hud actually a loss of mdy 
2t) per Cfiil. ; but having another tiiuv! submitted it to a vtuy 
strong ami lung continued heat, it lost 30 per cent. A porliou 
ofiho metals was, therefore, volatilized. 

AltlKKigli 1 have supposed in my calculation that the iron in 
the wolfram is iu the state of protoxide, yet some appearamajs 
wliich this metal exhibited iu the course' ofTuy analyses left suiae 
doubts (.u) this subject ; 1. thought it proper, therefore, to subject 
thivm to the test ol experiment, vtnd the results obtained were as 
follows: ‘ ■ 

Into a solution of one grauunc of crystallized sulphate of iron, 

I pourt)(l a solution of gold, as neutral as possible; there \\<vv, 
obtaineO 22 ceutigruinmes of gold ; I also added solution of gold 
in ex<‘( ss to the solutiofi oj’irou obtained by muriatic acid from 
five grummis of wolfruni. The (juanlity of metallic gold was 
3r ot:i>r. : VnU in a griuucne of cryslallized sulphaU; of iron, there 
Ic 2v) cent, of protoxide, aud in fiNc.gvuimnes of wolfram 

there is at least 72 cent, of the same oxide ; this <tuantitv of iron, 
if it were in the stale of protoxide, according to the above pro- 
pio tions, ought to [)recipnaU:; 7(i*]N&4 grammes of metallic gt>ld, 
and it ga\e only 37 : there is, therefore, only about half tht' non 
contained in the wolfrauf which is in the state of protoxide. It 
will bo, perhaps, objected, that during* the decomposition of the 
wolfram, winch can be elfected only 'with the *assistance of ebul- 
lition, u pint of the iron is peroxidized ; hut this opeiatioa 
being eriected by muriatic.acid, winch is conceatrateJ^ and iu 
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i;reaf. excess, there fe not: much prohohility of this eHoet being 
produced. Bef»ido's when woltVain in iiupnipjiblc ponder is 
rii'jcested in cold concentrated acid in a vessel trom wliich the air 
is excluded, it imparts to the acid a decp-vollow corour ; aiul 
this, it appears to me, would not happen if the iron were entirely 
at ;i iniNimuin. If Avhat I have now stated be corrt^t't, it residts 
that the relation of 1 tr> between the oxygeu of the bases and 
that of the tungsti(‘. acid is not exact, at least in this kind of 
coiubination. 


AtrriOLK IW ^ 

I'hi ] nfhtence of Chr^tiislnj on the Affairs of I Jfe rrmsidervi! : in a 
Series of By Kdward B. JStefdiens, (’liemical Assistant 

to the Royal Dublin^ Society. 

('i'o tlie Kditors of tlie Aana/s of PhUosophj/,') 

Bs.say ]. — its Elfccts oji (hr ifuHifJU Character. 

Amj]>n'i the bramhovS of useful kiK^vviedgo taigraftod on I In; 
nrnierst amling, clnaiiistry liourislies conspi<'uuusly . d he mental 
em rjies it develope.>, and (In' physical bemdits it iuecssantly 
A’rld.v, rtuKler it alike interest iniz: to the artist, and the philo- 
sopher. 

riiose. ’ivlio are nnaiujuainted willi this enga^fing science have 
no < oni i'pi ion ol’tlie ♦ niarged titjhi o(’ thought which it disj>la>s, 
or Hir p‘)wer it be.^tows, to unveil tbe my;''^erir*s, and wiehl tiio 
t'oergit's id' nature. Thr*vahu^ of lib* is tloubled to the idnunist, 
for a new oorld i.s ojienbd to him. lie is gifted with tlu! power 
of e-lii.‘ijtiMg at will a. si corKlary creation; wiiilst <.*\'e.ry step ho 
a.^ceinis up the. iiill of scieiice u veals uew pi o...pi‘ets, mipresses 
iuj him rnor<‘. clearly the idea of his natural igncaa.nce, and the 
extent id’ the regioiiii of knowledge to be yet exph.)re<i, and thus 
insures ins Innniiitv. Habiliuilly Icnl to ndlect on the ontwartl 
source ol' all )iis notions and knowletlge, he ennuot iudulg«*. the 
nnplulosophic thought, tied any discovery or invention of liis-i.'v 
a pi i'per subject of pride. 

I'Ue vuihmitcil abuudtince of (he cherntsl's nuitevials tends 
gieutly^ to facilitate his accurate and praciteal kimwledgc (ddlnv-- 
science. Kvf ry animal, — each leaf, fruit, and seed, — nay, rviny 
sftuic which the earth presents, may be ui‘A<le the snbje^d of an 
instructive lesson. The pupil may see, feel, ta.slc, in ^uiell, the 
objects of' his investigation, and bvnu such an ( fh etna! jessea:ia- 
tloii i»f ideas on any subject he is interested .in, that im uKuy ha> 
no laViour to perform. His information is acc(uun!atc<l vvlthoui 
the painful effort wlxich accompanies tY\o getiing a ta-^k, and 
vvbiich in classical and legal acquireiyents is empindically tiuiucd 
i 
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to anv coiic.iuMOii oxceptint^ this, that h»^.i,s totally i;:^norant o{ 
tlu! liiattcr, and that tln reforc it hecqmos hini to keep his mind 
open to conviction, and in a state of pliilosophical linpartialitv, 
till In* acquires the requisite information. Where the sulyca t 
admits (>rex]>crinicnt, the folly of>voidy controversy hv?conie.s so 
appjirent that he loses no time by cngaj^iri;^- in it: uin^re it dt.*ti.s 
iiota<lrnit of proof, the folly of positiveness is still more cvidt' nt. 
He learns to think and speak of things by weight and measure, 
ami to ahinn re^^pccti^;2; them no more than he knows; for in 
Ihi.s scicner^ (unlike those wl)ich subsist on opinion) an inaccu- 
racy tto tuitruth, and if he value his chaiactor, he will care« 
I’ullv avoid it by renouncing mere assertion and gur ss-%\ork, 
Oheruistry is, in short, the true otfspring of the Binainlau 
svstcni <»f creating knovvl<?<lge, the rssente of thr eipninfcninl 
phiiosophy : and a youth placed within its sphere of action 
(iinhjss he be a grade lower in the creation tha»i his fellow inon) 
caimr)t long remain anberiefited by the excellent train of tliought 
and action which it certainly induces, livery new truth which 
enlightens his understanding enables him to judge more cor- 
rectly of his previous errors, to <loubt his own infallibility, to 
encourage the thought with pleasure (so irksome to many) tlnit 
he. is wi?*er to day than he was yester<lay, and to btliold vuth 
admiration and profit the works of nature in progress aKuind 
him, which formerly passed unheeded before his eyes, <»r ir(m» 
veyed only vague notions to his understanding. If tlic. c*ultiva- 
tion of any particulaf science tend more than another to ti\ iu 
tile mind a rational certainty ob religious subjects, and subsiifuJc 
confidence iu place of doubt, that scnuice is undocibtcdly die- 
mistvv. When a man remains iiicrydulous and ^crpticid oii 
matters of t iornal importaneva we generally find that this happen^ 
bcciuise his mint! is mifiii‘iii.shcd with any ctrtiua scientific un fit; 
of attaining conviction of the truth, and proving tlie fallacy ot' 
visionary objections. The chemist need never remain in douf)t; 
for he has habitually acq'uircd a readiness of resunreh, and a 
teachable spirit of humble inquiry, most favourable to the disco- 
very and acknowledgment of truth; — even when its admission 
U vvers his self’ opinion, destroys his worldly fame, and lay.s all 
his .cherished theories prostrate iuthe dust. 

The time spent in the acquireixient of a general knowledge c>f 
the science cannot be deemed a loss in any case; for in this 
age of chemical invention, iU importance is so ttmnifest, that 
every gentleman is expected to kiiow^ something of it (and the 
earlier in life it' enlightens his mind the better) ; and in tnirncrous 
female academies, it is now adopted us a- necessary part of a 
lady's education. This ia a wise arrangement ; for (leaving more 
olnious economical advantages aside) the daily portion of hap- 
piness enjoyed l)y either sex dej>et1ids so much on finding la 
each otlicr a similarity of tastes, and opinions, and ofknowhrdge 
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iiiterestiag to both, that every opportunity hJiould be .seized on 
to reader available a wource %!' enjoyment so pure and ciw 
lightened. , ^ ^ 

But to return. — The performance of a new analysis ir in if sell 
a ei)inse ^f practical education, well calcidaled to iUusli;aU’ tho 
favonrnbie drcumst.iinces in which a chcmiouljuipii is pluccti iov 
the utt;uniuent of valuable habits. His first care is- to an‘i\c at 
all the precivse inforuiation which books aiford respecting the 
genus and species to which the substance under cxiiurmati4)ii 
belongs, as well a.s the results of those who luivc*pivced<.d him 
in sunilcir attempts. In this research he is led Id coinj)are the 
style aiul matter of various authors, and uscertaiu the rise aufl 
progress of truth and error; the former he [frirceives l)as bei ti 
attained only by patient experiment, llie hitter iniariubly has 
sprung up wlicrever a point was taken ior granted. This is an 
excellent lesson for him, and it is rarely forgotten when he 
undertakes a similar task. 

When thrown, on liis own resources to perform his analy* is, 
this apparently simple task often gives scope for the exi:itiou of 
the h»glK:.st species of iiiveutiou. He summons up every analu- 
guus fact previously committ(;yd to memory, review.^ the whole 
.store of his knowledge of nature applicable to the present enur- 
geuicy, inn\ selects the re-agents and modes ofuciion apparently 
most suitable. Failing, perliaps, in these, after various Inals, 
he mut^t again return to the review, and invevStigatc with patience 
and Ccimiourall the probable sources of error in his experiments, 
us well as in tlie analogical reasoning which led to tneiiu All 
fliis is a work which requires for its execution considerable 
industry, tiis«n‘lmiuation, giud accuracy, both in observing lesuU^, 
and in drawing conclusions from them. His powers of transition 
and abstraction are called into life to atteiul instantly to siuvces- 
sive appearances, and consider them carefully oje they pass 
:iuay. Forethought in planning and perseverance in executing 
operations of difficulty (perhaps of danger) are alike iudisp/.nsi- 
ble to attain satisfactory results. These valuable qualities, which 
arc here but slightly touched on, Ure all properly attainments, 
and are as naturally produced by use and the force of ciibuiu- 
sf lim es as strength is acquired by the^ sailor’s arm, and ,the 
mouiitaiueerV knee. Like exotic plants they may be ukogef her 
strangers to the .soil, but cultivation can make them take root, 
and experience proves that under the ment-al training indmie«n>y 
tdiemistry, they tlirive and flourish, 

jji drawdn*^ up the report of his experiments^, the pupil has the. 
advantage of excellent models to form his taste, and excite his 
literary emulation. Tlu’wSe are ,for tnc most part characteri/cd by 
accuracy, simplicity, perspicuity, and modesty. In tlic aualy tie 
e^ ays of Klaproth, for instance, he will iind the most valuable 
discoveries successively communicated with an absencer of pre- 
\iw Seticfij \oi.. xi. 
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t<.*i)sion \vlnrji lc;iv<is liim iu doubt 'whirJi most to admire, hm 
juoi’ofr,i(| imaiasant ^dustiY? ur t3ngaoing modesty. 

Will) >Meli puUmib iu view, lie will be m no danger uf descend- 
inj. ivj IxjitstitJu, mystery, or any oi’ the slnillow expedients 
resoriod t'^ by itiose who thus endeavour to conceal their iuno-. 
ranee* He will observe that the best informed men we ever the 
nn)st ready to publish their disaytpointnients and mistakes, and 
save to others that time which they had themselves lost,. 

Perkups the most valuable result attending the pursuit of 
dnunistry is the strong incentive it creates in the p\!i)il to prjs^ 
scss l)imself <-jf a respectable share of knowledge of the sevuaad 
sciiencfs closely connected with it* Geometry will enable hjin 
to enter clearly into the important study of crystallograpiiy* 
Wlnui Iu3 understands algebra thoroughly, lu? knows he, w ill bo 
a!>iet<» pursue th(^ iritricacios oftiie atomic theory* Miiu ralogy, 
fnuu wdieuce he derives his chief materials, huu peculiar altiao- 
(irms, and strong claims on his notice* Geology is so interwoven 
with the latter science that his knowledge of cither is iH.)t coin » 
()l( <c (ill he has attained both, 

lie already possesses the key to medicine, agriculture, and tin; 
vurimis arts and manufactuves, wlni.se mateiials and ]nodu*‘is 
constantly form the subject of his invesHgatifJtis. In any or ail 
of these, he juay acejuire pleasing and prufitabie infoi iu Oion* by 
purhuing the plan alrevidy found to be iudispenBibIc in cln unistrv , 
fdiruditt^ io one thin^at once. 

Thus it appears that this favoured scieuci?, liberal, accuvalo, 
and extensive, is also the true foundation of many nils anfl 
sciences indispensible to Oiir well being'; aud wlicn vve f'urtinu’ 
relicct oil the valuable course of meuU^j cxerci^^e whieXi it ]»ecj- 
liarly induces, we may justl 3 " award itu high rank on the 
knowledge essoiilial to a liberal education! 

To conclude, the chemist possesses advantages over tliemetn- 
])ers of nearly every other profession, aud the students ot t 
other sciences ; he need never want pleasing occupation. He 
claims a subject iu. evei'y thing he cau touch, lie need nut 
travel in search of iutere-sting umteriaLs to act upon, ho cannot 
tmvf'i beyond their reach*. He has the power of befriending all 
niea; I'or none can uttejn a station which w ill place them above 
tlu‘ want of chemical information. llefoeLs an interest in every 
conversation, from the most trivial to the most profound ; from 
the composition of the painted cUp, or of the social beverage it 
contains, to theetVects of that powerful agent which, cUrcclod by 
the genius of Watt, is rapidly changing tiie state of the civilize<( 
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AKTi«LE V. 


Off the Clrtsaffirntian qfthe Si rata vfhich appear on the Yorkshirr 
Coaat. By the Rev. A. Sedgwick, FRS. Professor of Geology 
MX the University of Cambridge. 

" (To the .Editors of tUo Annah oj PhUodopht/,) 


GKNTLKMEX, / 

Tin: following remarks ou the classiticatiou of the strata 
svliicii appear on the Yorkshire coast, are principaHy comihled 
from fiiemoranda wliich I made during an excursion to that part 
of our island in the year It was at fir^t m3' iutculioii to 

examine in detail all the natural sections which are/ exhibitc«l 
!)( tween Flamhorough Head andHuntcliff; and aftt*rwards to 
inice, as far as I could, tile more characteristic beds through 
the tiaivibleton hilts, the Vale of Pickering, and other places in 
the interior of the district. 1 had, however, hardly commenced 
the. excursion, when I found that Messrs. Young and Bird, of 
AVhIthy, had nearly completed a work devoted td an illustration 
of the geological structure of the north*castern parts of York- 
^Iiire. Tills information induced me to shorten the tvisk which. 

.1 had proposed to myself, and to confine my observations to the 
Jinmediiite neighbourhood of the coast. 1 nave, thought it right 
U) stale thus much respecting the materials from which the tol- 
hnviijg remavks are compiled otherwise' the reader might sup- 
pns^> them the result of a more claboratii cxairunatiou of tlu^ 
diNhict, ami on that account Im disposed to give them moi<;. 
impoitunce than they in truth deserve. 

I'hii vvoik. to which I have alluded appeared in the year 182*2 : 
and., with many excellout details, gives a history of the struct 
rd‘ die whole Yorkshire coast. No attempt is, however, nntde in 
il <0 ronncct the phenomena which are so well described, witli 
the corresponding phenomena which arc presented in other parts 
id England. 1 venture to hope, that the following observations 
(wliicli 1 have drawn up for insertion ial\\e Annals of PhllomphiO 
will, in some measure, contribute to supply this dehciency, aU' at 
ii’rist be the means of calling the attention of those who have 
bf.tlei opportunities local mlbrmation tb the same subject/ 

I have the honour to be, Gentlem(‘n, 

Your most faithful servant, 

A. SliDOWK K. 


lSj:t T. 1, — Diffimllicfi in clti^^ifying the Strata vf the Yorkshire 

Coast. , 

In examining the structure of the Yorkshire coast, we fortu- 
uaUily meet with no difficulty in determining the true relation 
which the? great mineral masses bear to eacli other. For the 

z 2 
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nrf]( r ot'tlif* surccs.Vive fonnalions, tliougli 'sometimes* disguised 
by ennt' rtieus, q| iiiterrupled b^disiocatious, is so plairdy seen 
in many iine natural sections as not to remain in any doubt. It 
\VL‘ ait< nipt to comuiet the lornialiaiis in question with the con- 
t( iu|)or;uuM>ns deposits in the more soiitbern parts otJLmglaiul, 

1 lie task, tliough encumbered with some difliculties, may soon lie 
reduced within very . narrow limits. For the deposits in the^ 
nortlNt asleni parts of Yorkshire are superior to the ttew red 
sHitflstotfCj whicli runs in one continuous mass from tlie bunks of 
lint Severn to the mouth of the Tees'; and they are inferior to 
tile i /fid/: which te rminates in the bold escarpment of Flami)o- 
rough Ilf ad. D<; they then admit of any natural subdivision 
w Ineli w ill, enable "us id compare them with the several fonnu- 
licuis, bf'twcen the 7fav red sa^uislom: and the efudl:, which !i*ave 
bet n cUiscribed with so many excellent details by iMr. Cou\ - 
beare ? That there is some ditficulty in answering this (piestion 
is obvious from the fact^ in the description of the district in 
fjuestiou* our best gcolegical nuthoxHies are tit variance among 
tbeniselves, 

Mr* ►Smith identifies the alum-shale of the Yorkshire coast 
with the Oxford clay; and the coal formation of the moors and 
the litnestunc ot the vale of Pickering, witli the culcaretnis grit, 
and oolite of the coral-rog fimuatioii. Mr. (rreenough refers the 
alum-slrale to the lias, the sandstone and coal formation ol‘ tin* 
moors to the great oolite^ and the limestone of the vale of Pii’k- 
ering to the caral-rag. Mr. Conybeare is inolined to iilcntify 
tin* formation cif‘ the moors with the inferior ordito, and the 
linioslone of the va]e of Pickering with the great oolite, A pait 
of these iliscrcpancie.s has undoubtedly arisen from tfio anom:?- 
lous clvaracter of the strata in questiovi ; for there is obviously 
grtait risk of error in attempting to bring; into tlie same ela*^?^ 
flistaut d.epositi^ vyhich are Unconnected, and bear little icstiu- 
blance to each otlier. Kotvyithslandiiig these difficulties, 1 am 
flisposed to think, that a careful exvmiination of a vrry small 
number of facts, in addition to those w ith which we are now* 
acquainted, would enable us to determine with certuinly the 
vt:^spe'ctive places in tho series of English fomiations to w hich 
the -strata on the Yj.>rk^.liiro coast ore to be referred. 

The wiiole conutry bmdering'on this part of the coast is natu- 
rally divided into s<^veval distinct regions, each posses>ing a 
distinct geological structure* 1. The. .low region extimdir.g 
from the s<nitheru extremity of. Holderuess to * Brkiiingtum 
'flic chalk* downs lerminatiiig in Flumborungh Head. 

Tl>e low argillaceous region'constftuting the vale of Pickei- 
ing. 4.* The broken imuintaiiums tract exiendirig iVom the vale 
of Pickering to llie end of Huntclifi*. d. The low* regi<.)ii stretch- 
ing from tlu: mouth of the Tees towards the central plains of 
Vorkshiiv, 
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In describing the deposits which occupy, urulgive flic dinner- 
irr to, these successive regions, 1 shall endel^nr to avoid all 
details which are not absolutely necessary to iny picscnt?purposr ; 
as my only object is to ascertain the relations ol* certain pheno- 
mena which have already been elaborately and laithfiiUy 
described in a work to which I have before referred. On this 
account, I shall notice the successive formations in the order in 
which they are described in the Geological Survey of the 
Yorkshire Coast/' beginning with the most superficial, and tnid- 
ing with the lowest strata of the district. 

O 

Sec t. 2,-^Strata of Holflerne^s, 

A^early the whole of this first region is composed of (li/nriaf 
Jelritns, Some uCcoiuit was given of thb ileposit in a paper 
tpublislied in the of Phitosopkif for July, t82o), iii which 

1 endeavoured to ascertain its connexion with other similar 
deposits in the neighbotiring parts of linglancK Any further 
notice id' it in this place is unnocessaly^ 

In so extensive a district, composed exclusively oi‘ materials 
\Yhi<di are superior to the. chalk, some traces of /ivYrn/y beds 
might be cx|K.cted to appear in the sections on tlie cofist. But 
no truces of them are seen in any part of tlie dilfs south of Hrid- 
iiugfon. In some places, fiowever, a very impure variety of <ioal 
\> occusionally cast on the beach, whicdi mav, janhap.s, he 
derived from some inferior carbonaceous beds similar to those 
which abound in many parts of the plastic day tormation/^' 

liy the degradation of the coast immediately on the north side 
of Bridlington Quay, a hnd of green-sand, extending thiongh a 
distance of eight or ten yar<ls, was laid bare at the base id the 
i lifi, I It contained many iaculiereut bivalve shells, and mtv 
much resembled some ol‘ the beds which are fotnui in the higlitu' 
part of the sand-pits ofWoolwiclb I considered it anmidunbtod 
j no of of, at least, a partial existence’ of /cr/n/ry beds iii that pro l 
of England. . With the c/v/g ofHulfolk, it ought not, 1 tliink, to 
be confounded. 

Mr. Smith, in his GeOlogi^.al Afap of York?^birc, nuutimis (Ia? • 
occurrence of rrcfg ^heth ur.d sand in tho^interior f>f Holdeine> ' . 

1 have nc>t seen any of the deposits to which he refers, and mn, 
tlu refore, unable to determine whether, they are to beciMS‘'rd^ 
with the Suffolk erng^ or with the shell-beds of the plastic rlay 
foirnation. Mr. Smith's sy&tem of arrangement imfortunarely 
does not enable as to make the separation. 


* Tlicse varieties of inipure coal iniist not be con founded with spechnens of pu/e pit 
coal, which .vre occasionally found on the Wach, having been wrecked or scutkred tin ilie 
co;ist. ” ' < 

i* 1 have been infonned that this bed of green sand is now' concealed by txotoe works 
constructed, in the y*iu IS^l, for the purpose of pwvcnting the cncruuciiiiicrit** of iiut 
..a. ^ 
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Rkct. ^.-^Vhalk of Flamborough Head and the Wolds.^ 

Thfj cljalk iindoubtediy forms the foundation on which rest all 
the beds described in the last section. All its characters are 
exhibited in a succession of lofty and finely indebted escarj)- 
nients wliicli extend from Bridlington, round h^lamborough Ile^id, 
t</ Speeton, It is, with few exceptions, more compact than the 
conesponding beds in the southern parts of England; and the 
imbedded flint nodules are generally more coinpresscd, often 
putting on the appearance of large tabular masses, which are 
striated parallel to the ijjianes of stratification. These flints are 
of an unusually pule coiouiv and exactly resemble specimens 
derived from the chalk in several parts of France. In the chalk, 
marl (which here, as^in other parU of England, exists near thu 
bnttoin of the formation), are many beds of a bright red colour, 
wliich alternate with others where the colouring matter is less 
abundant, 'fhis group gives a very singular character to tbu 
lo\V( r portion of the cliff, especially hear Speeton.i' 

A striking phenomenon connected with this formation, and 
not, I believe, noticed in any geological work, may be seen in 
the lofty clilf about half way between Flamborouglx Head and 
Spoetoh. The beds of chalk and flint are at once bent out <4' 
/heir ordinary position, and twisted into a number of curves, (Ik^ 
flexures of which are as violent and irregular as those wliicIi 
commonly occur in formations of greywackc. The cause which 
produced this very singular irregularity must have acted par- 
tially; for in ihe-renraimng part of the clifl', the beds of chalk 
and flint have theiv usual direction and inclination. 

Notwithstanding the anomalies whlcli are above stated, the 
chalk formation of the Yorkshire coast agrees in all its general 
<’haracters with the same formation in other parts of Eugltiud, 
admits of the same subdivisions, and contains the same suite of 
organic remains. Exclusively, therefore, of the fact oractual 
continuity, the several parts of the formation just described, 
must be conshlcred, by everyone who is capable of appreciating 
physicui evidence, to be contemporaneous with the several parts 
of the same formation in the southern districts of our island. 

Sr.cT. 4.— Fa/e of Pickering. 

Tlie whole of the low region otretching througli the •j alc of 

Vor a ilctaiW aeScriptuHi of this fonnation, X must refer to the Ge(3logii'Lil Sur- 
vey of the Yorkshire 46«-«55>.. lt» sapeHUdal exteiit may he seen in any of 
*>nr geological maps. * , 

f The red beds In Hunsfantew clitf on the coilst of Korfolk (which I had the advan- 
tage of hist spring m the «x^m|>any olTDr. Fitton) do not so unctjuivocallY 

belong to thecliaik formation, but rather seem to represent, in a very unusual form, the 
Cambrii!;^ f for they exist under the chalk formation, and do not alternate with 
;iny part of it ; and tliey ttnitain the peculiar fbssiU of the gall iu great abundance, and 
are seen to repose on the green acid ferruginous sands "(exactly resembling those at 
JSliauklin, intlic Isle of wiikh nhvavfshave their place bdow the 
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Pi<*k.eriug% and bounded by the chalk downs on one side, and 
by the hills of oolitic limestone on the other, isr«oinpose(l ofunt‘ 
|j;reat argillaceous deposit, which at the north end of Speeton 
< liir is seen to rise immediafoly from under the formation 
describeef iy the preceding section. The junction on (ho coast 
is in some measure obscured by a partial dislocation of the 
-trata; but the relative position of the chalk and inferior clay 
has been unequivocally proved by an actual haring in search of 
coai conducted iu the neighbourhood of Stax tom as well as by 
an examination of several undisturbed sections in the neighbour- 
horid of Knaptonand Settrington. (See the Geological Survey 
of the Yorkshire Coast/’ p. 6b--rfjQ.) From dip of the oolitic 
limestone on the north side of the vale, we may infer with perfect 
confidence that it is inferior to the Pickering clay, though the 
two formations are not seen in immediate contact on the coast — 
a t'onclusiou which is confirmed by the arrangement oftlie sevo^ 
ral fonuationi^, on the south-east bviuk of the Derwent, below 
?da!(()iu If then (as 1 shall endeavour to show in the next se*c- 
licjn) tile oolitic limestone of the Pickoring hills be identical with 
the middle oolite, or coral rag, of Mr. (Jonyboarc’s sitIcs, it 
follows that the clay of the vale of Pickering must represent one 
<‘i’ muie of the known formations between the coral rag and the 
chalk, 

Since the publication of Dr. Fiitoivs excellent papo) in the 
A nnah of Philosophy for November, 1824, there is no longer any 
doubt or diliiculty.rospecting the true amingemenl of Uu* beds 
«.»n the south coxust of our island, between the chalk nud ilu.i 
Puvbec-k rmiiistone. All those who' bad previously wrillcu on 
the subject had been led into occasional errors by soraetiim s 
t‘<»d‘ouading the Shauklin-sand (lower green-sand or fcarugino- 
urt:i;;n*sand of jMi*. Webster) with the beds of gre^u-sand wliicli 
have their place between the chalk and the Cambridge gait; and 
at other times by embodving the Shanklin^saifo as one foi liui- 
lioij with the lower Hastings beds. Now that these errors urc 
<'orrected, the following arrangement of the deposits belwemi the 
clialk raid the coral-rag oolite may be edhsidered as coinpleudy ' 
established,^ 1. (vhalk. 2. Green-sand. o. (Jumbridge gah. 

SiiH'O the jjuhiiration of’ the paper abovomeDtirmeJ, ro)uc have ^u•l^rn 

rcsptvtitiLj the ap})rO]>iiatc naioe.s to ne given to the several tlcpoots betw'oen the 
.uiil the J'urbcck limestone. Though it is ijuite t'oreigii i*» my present purpose fo 
iiuolve my naAie ia.any part of the controversy, yet I cann<>t help expressing oiy opi- 
nion tiiat the term ^rfen^uttixl oa^ht to be rctaintJ, ami applieil / xriu'snn /.•/ ti> tfu- bed*, 
between the gait andtb(; chalk. The tcini was, 1 bcHtve, nswl with lhi'‘ lmhrc;iio3> bv 
3Xr. Snihh; and it was Vistd contiistentiy in the same scn>e by Mr, W tbs Ur, in hi'* 
(io>eription of tlte Jsle of tyiglut, A subsequent, and, it now' appears, .an c:r«>o< '>us 
application of the same rcm\ wi def^ignato other beds below th? gait, is noTcnaoo lor aban- 
doning }i naine which lias been long received and is highly apjiropriatc. I)i, biimn 
w'as miquestionahly Uie first who correctly separated the dcpf'i“-Us innnediaU'ly bchrv/ thy 
gaU ; I have, therefore, thought myself bound , to follow the name (^hankiin-sanO ) 
vdiich lie propysesi fur the highest of tUciu. lu u i^aper on the Isle of W'iglu (publislud 
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L Sliaijkliii sand (ferrugino-green-saiul ot‘ Mr, Webster). The 
tliivc pieccding ot- marine origin, and very nearly related to 
oAivii other, o. Weald clay. 6. Hastings sands. Hlie two pre- 
ceding, with a very peculiar suite of organic remains, chiefly of 
freshwater origin. 7. Pur beck limestone: in zoological cliafao 
ters a:|iproaching tlm two preceding; but in mineralogical cha- 
racter more nearly associated with No. 8* 8. Portland oolite. 

9. Kimmcridge clay. ; 10. Cm^Urag oolite. 

Witlj what part of the preceding series shall we then identify 
the clay of the vale of Pickering? To answer this question eor- 
it*clly, it is obviously necessary to determine the ])bysical chu- 
nu’ters and the organic remains of the formation. Unfortunately 
the se(‘tions on the coast, disguised by enormous accumulations 
of' dihiviiun^ give us niuch less information than might have l)eeu 
anticipated. 1 may, however, venture to assert, that tlie fossils 
of the argillacepUH cliff which succeeds the cludk are not identU 
<:;d with the suite of the Cambridge gait ; and that some speci- 
mens whiclt I found in slttL^ and others derived from the same 
locality, which I have seen in private collections, are identical 
with a part of the fossils of the Kimmeridge clay in the neigh- 
)>oiu‘hood of VVcYtimuth* I’he general agreement of the Knn- 
jueridge and Pickering clays , is furtlier confirmed by the near 
agieevneiit of their mineralogicul charactcu, and by the beds of 
bituminous shule wdiich ate ,aubordiiiate to both of them. 

Allowing, however, that a portion of the Pickering clay is the 
true representative of the Kimmeridge clay, it.may still he asked, 
w het her the upper port of it may not represent some of the other 
beds between No. 1 and No. 9 of the general series abovemeu- 
tiouecl. As far us regards the. immediate vicinity of'.the coast, 
I am disposed to answer the question in. the negativi*, ihv the 
follow ing reasons ; 1. There are, 1 believe, no .traces of the 
f^ortltind and Purbeck beds north of the Humber.* 2, Tiie 
V'/eakt clay and the Hastings .sands seem to constitute a local 
<lpposit confined to the south-eastern parts of England ; and 
being principally of freshwater origin, cannot in anyway be 
co-e\teusive witli tlie marine formations whicli are above them 

- s' ' ’ 

j»» the 0 f Philo^oph^ five t8SS), 'I made »ome remarks on -Mr. Oreenonjjrh’s 

luap, wlmdi I tiike this op|>»>rtuniiy of Ai thut time J wa^ unui-- 

— quainu'il with the amts of lycnt fltml S^ussex, nhd eonlhuniicd the Kentish which f 
only knew hy descriptioTO with the grcen-saiid rock of the Undcrcliff in tht* Isle tn' 
I now think tliat on any geological map of an ordinary size, it would not he 
cxpciUcut to .subdivide the colours further than lias been, done already ; and that the 
^vcen-suiuh the (.auvijihlge galt^ and the J>lmnklm sandjt^ might l>e conveniently rej)ri.- 
sented hy one colour with a "designation applying to the whole Tliis appears w> 

Jiavr bten very nearly tJie »y«tcm of Air. (ireenongh* 

* If this us.Hertion be tme, it by no means follows that tlie same formations are wMiit- 
iiig on the west siih? of the wolds of ianadnshiTe, , A comet description of the bctis 
hit ween ihe chalk and groat oolite in that county Is at present a dt*sider.atum which, wc 
may hope, will be soon supplied by some of the members of the philosophic!*! sotieiics in 
tin* noiih uf lilngbud. J 
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and below them. It h, therefore, d priori, improbable that they 
should reappear on the Yurki-lurc coast, Ih la the section visU 
hie in the clifl' near Speeton (and also at Knapton, as appears by 
the Geological Survey of the Yorkshire p, 68), the 

clialk marl/ests iinmediutoly on the Plckeviug clay without any 
trace of the Shanklin-feand, or of the grecn-saiuL jit is, there- 
i'ore,. probable, that the intervening gait has also disaj>peurech^‘ 
f, therefore, conclude, on a review of the best: evidence with 
which 1 aiu acquainted, that the whole of the Pickering clay on 
the coast is to be identified with the Kiimuetidge clay; and 
that all the formations, from No. 2 to No. 8 inclusive, are waul- 
ing in tljc Yorkshire section. « • 

Skct. 6 . — Oolitic Limeslone^Scr, of the Vak of Pickering, 

The high broken tract of country, cxtendin<>: from the Vale of* 
Pickering through the north-eastern moorlands of Yorkshire to 
the extremity of Hiiniclitf, has already been considered as one 
])hvsical region. It will, however, be convenient to divide tin?! 
strata wliicdi successively present themselves in this region info 
three distinct groups or lormations. 1. A formation of oolitic 
limestone and calcareous grit. 2; A coal formation. 3. A great 
argillaceous deposit (ahuu-shale or lias), immediately inferior to 
the tw'o preceding, which occupies a considerable portion of tlie 
cliff between the Peak of Rohm Hood^s Bay amt the village of 
Saltbuiii, and forms the base of the hills which overlook the 
plain of Olevehind. A short account of these groups w ill form 
the subject of the throe following sections, 

Tlie calcareous grit, constituting the lower portion of the hrsf. 
group, is finely exposed in the promontory of Filey Bridge, aiut 
a little further to tne west is surmounted by beds of oolitic lime- 
stone. The whole group is thence prolonged about thirty miles, 
in a direction nearly due w^est, to the escarpment whiidi ovt^r- 
hangs the plains of Thirsk. The formation afterwards ranges in 
a s^mth-easterlv direction to Malton, where it crosses to the left 
bank of llie Derwent, and for some way rmts nearly parallel to . 
the chalk downs. Farther to the south it disappears for’mauy. 
miles iiutler tlie clialk ; but it afterwards Reappears (accor<liug to 
the geologic al nuip of Mr. Smith) at Nevvhald, and is thence 
proionge.d, in a direction parallel to the general bearing of thr^ 
other strata, to the north batik of the Humber. 


^ From the jrcological map of JUi*. Ctmiough, ;is well as from Mr. Smlih’s 
cal map of N'orkjjhirc, we might su))}iojie that sonic of the sand ()etls to the 

^foiip iinniediately inferior to thc chalk, extended witlioiu intenruprion at the ha«e of 
W.rkNliire wolds. How far the dcllneatioii JsOiypt)theticftl, 1 am not prepared to sny: 
hilt 1 saw' no tnicc of the group in qucNtion^ and it seems to have been unknown to the 
authors of tlie •‘•Survey of the Vorkshife t/Oilst.’' In t)ie geological map of Yorkshire, 
the clay of the vale Of Fickerinit is called the Oaktrce-clay, a term which conveys no 
definite infofmatwm ; for in >lr. Smith's system, the Weald clay and the Kinimcridgc 
clay ure unfortunately confounded under the name of Oaktrce-cl-iy* 



346 SeJgioick on the CUmiJicat'ion oj the Strata [May, 

By a comparison of the dip and direction of the several parts 
of the fonnution just described it appears^ that from /"iley 
Bridge to Malton, the beds of oolite foim a kind of basin whicli 
supports tim argillaceous deposit described in the preceding 
section. For many of the details connected with, the natural 
history of this fornlation, I mtist however refer tlie reader to Xhe 

Geological Survey of the Yorkshire Coast/’ p. 61 — 69. 3'ho 
out^iier of Scarborough Castle Hilb another aw/- /nT, which forms 
the crest of the hill liortli'-east of Hackness, and a third out-tier 
(not marked in Smith s geological map of Yorkshire) crowning 
the hill immediately west ofmckuess, afford the best possible 
opportunities for «studytng the characters of the oolitic forma- 
lion and its relation to the inferior beds, /the same remark may 
be applied to the fine natural section of Filey Bridge, audio 
various quarries in the course of the river Derw’out vyhere it cuts 
its way through the oolite into the vale of Pickering. An 
examination of these localities led me to conclude, without 
hesitation, that the oolite of this part of Yorkshire was in every 
respect identical with the middle oolite or coral-rag formation ; 
an opinion which was confirmed by an examination ol' several 
fpmrries near Kirkby Moorsidi¥^durihg the following year. As» 
however, this coucrusion is of importance, and has been dis- 
puted, I think it .expedient briefly to state the evidence ou 
which it is founded.* For this purpose, it will be necessary to 
detenniue the true characters of the middle oolite fonnaUmi iu 
those localities where it is best exhibited. , . . 

Sect ion of the Coral-rag Oolite exposed in the Cliffs near 

Weymouth. ' * 

Near Weymouth there arc many highly in?.trutitivc sections, 
exhibiting all the throe formations of oolite, and the intervening 
clayij* in tlieii* natural order ; and in the ^liff extending from llu’ 
jetty to the ruined castle, the successive beds of tlie coral rag 
foviuiitiou (beginning with the lowest and ending, with the 
highest) are exposed in an unbroken natural section. The ful- 
h>n tng details connected with this section are extracted from 
menioranda made on the spot in the year 1820. 

/So. 1. A system of oeds near the jetty resting iinmediatcly 
ou the Oxforokclay.'f They are composed of a variety of 
grit, very harsfi and meagre to the touch; and many of tht?m are 
almost made up of irregutar stems branching out and intersect- 
ing each other i,n every direction, fleaps of dried branches uf 
wood mixed with blown suad, and then cemented into one mass, 


* It is, unnecesAitry to Inform tlie remler that ^Ix, Orconon^h, P^o^t*^5^4JV 

Huclslantl, AiulJVir. .Smith, Jiavc all, in their published works, klcntiHwl ilie Pickering 
ooHtc with tl'o c(»ral rag formation. • 

f The Oxford clay near 'U’eymogtU k highly dmrRCtcmtic, »ud COlltuim an incredi* 
blc number of ihc gryphaa dihtaOk 
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would in some measure approach to the configuration of these 
singular beds. The stems very seldom exhibit any indications 
of organic structure, bat I think that some of them must have 
origiuattid in the presence of alcyonia, or of other gtmeraof the 
lower claaii$> of zoophytes, 

•No, 2, Many thin beds of yellow sand and sandstone, very 
rnucii resembling the sands ot the inferior oolite. 

No. 3, Strong beds of calcareous grit in structure like No. 1^ 
but more ferruginous, and separated into prfsmatic vertical 
masses by a double system of fissures. The three j^receding 
groups extend from the jetty to the firit heudland. 

No. 4, Blue argillaceous beds alternating with bard compact 
beds which lose the character of sandstone, and have a nearly 
even fracture. 

No. 5. Beds of yellow sand resembling No. 2. Near the lop 
arc beds of calcareous grit with argHJaceous partings, in stnio 
tnro resembling the beds of Nos, 1 and 3. 

No, 0*. Many beds of pure oolite with argillaceous partings, 
aUernaTing witli other shelly oolitic beds, somewhat resembling 
foiHjst-maible, In some of these beds, the oolitic particles were 
a«so<*iat 0 (i with a variety of marl, and were not coherent. 

No. 7, Thin lieds of oolitic marl containing inniunerable spe- 
oimei^s of ixi&mall eiiiinns {Cf^p(n4s dmn'cuhrh), casts oi meia^ 
ii 'ucy Sec, 

Nor 8, A group of beds of impure vsandy oolite. It contains, 
along with various fossils of the preceding groups, a few spcci- 
tnens of the osfrea tle/loideM. 

No. {).. A large grouji, in the lowest portion oHwhich arc 
masses of coral rag containing the ramose madrepori? {carifo- 
phifllia)y and other fos.sils of Steeple Ashton, mixed with inmi- 
mcrable fragments of the trigoniii c/avei/afu. In the higher 
portion of this group are many meagre .'.undy beds in arly 
resembling the calcareous grit of some of (he inferior groups of 
this section; containing, however, more caicurcovis matter, and 
a much finer suite of organic remains. 

No. 10. Kinimeridge clay, with large beds of the oatfea 
iuidYa, * 

No. 1 1. Beds of ferruginous impure calcareous grit, partially 
oolitic, and alternating with beds of red and greeu*sand, utul 
blue clay containing the oHrea deltokUdJ^ ^ 

No. 12. The remaining portion of the cliff on the \vay towards 
Jb:)rtland ferry is composed of Ivimnieridge clay, containing tin; 
most characteristic fossils of that fonnaiiou. 

* This very reinarksihle group is seen in the part of the difl' immediately under the 
tuiued castle, ’ The whole thick of the groups from No. 1 to No, 9 inclusive, must 
he considerably greater than the thickness of the saFJ)C formation near O^fortl, wiuch is 
esti}iiated hy Air. Conybeurc at jwnicthing less than ^00 feet (p. In some place-^ 

in Vorkshirc. the thickness of the cah areous gnt,*wjth'>ut the oolite, iias heeii e.stmiutcd 
at feet.^O* s^urvey oftlic Vorkshirc Coa^t,” /». 17.) 
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. Aliy person who liad fretjueiit opportunities of access to this 
purl of the cofist inigiit select a fine suite of organic remains 
illustrating the natural history of the fomiatlon/ The series 
which f ell under my own notice must, of course, he vt,'ry imper- 
fect ; and I oiily give it in this place in the hope of conveying 
some notion of the manner in which the fossils are grouped* iu 
the several parts of the section just described. 

The fossils of the Uve lowest groups (No. I to No. 6) were us 
follows Both these were 

rare, and generally in the form of fragments. 3. Uelemnifes 

. 4. Grt/p/nea dilatala, tioniinea to the lowest group 

No. 1. r>. Osire 0 ,{a) a large' flat species, (6) a small convex 

species, (c) oHfiiu Marshii • fJ. Trigonia clavellata. 7. /Vr- 

ten^ two Oiv three species ; one small species with iindulaling 
strim is very abundant, 8. Pimm ianceolatafl) 9, Many casts 
of a shell resembling a wn/a are found in all parts of the form- 
atioru ■ 

The fossils of the central portion of the formation including 
Nos. O', 7, 8, of the general section were as follows : 

I . Oil/ea, (a) small convex Hf^ecies ; (k) ilelioidea, found In the 
group No. 8. 2. PecteHf the small species abovenientioned. 

3, Perna aviitdoides, 4. Many casts of a nu/a (t), , 5. Many 
fragments of various bivalves *» ^ . 6* Melania, {<f) Ueadmgto^ 
nkum, associated with various casts of univalves, 

7 . Uchin^iH, clifpen$ ehiHieMai'iif^ 

Some species of fossils of the group No. 9 arc in infinite 
abundance. Whok\ beds are entirely made up of crystulline 
fragmentaHof the trigonm ciaveltafa and other churacteiislic 
shells. This association of petritied sHeils and corals 'with inco- 
herent huTuginous marly beds gives rise to a variety of rubbly 
limestone, provincially called cotal^mg, a term now generally 
adopted by English geologists. The series exhibited in this 
group is n\s follows : — 1, Ostreu, ((f) gregaria, (/•) so/itaria, 
(e) Alf/rx/za, / ({/) de/toidea, 2^ Trrgoniay (a) elaveliata, 
(h) ehngala {l\ {e) eastata, 3. Pecten, the small species with 
’ undulating .s/z/Vr. 4. Pinna, («) hincenlata, (h) granulala. 
b, Perna, (a ) aiienloidrs, {/j) a flat species of a trapezoidal foi iU. 
6. Verehralnla incioisfam, 7. Meiania, {a) Headingtoniensi'^, 
(h) 8, TurOo.. murieains. 9. Truchns reiiadalns^ 

"13. TitrrileHa mariaitfu H. EVA/;/ («) spines and fraginenls 
o\ cidark papillalo, (b) e/f/pcm clanicnhris > - 12. A few 

fragmoats of thp ramose madrepore {emyoph/Uia), and other 
coralline bodies resembling those which abound in the well- 
known quarries of Steeple Ashton, 8co.v&c. ’Of the preceding 
list, No. 1 {Osirca dettvideq). No. 3, No. 4 {Pinna granniata), 

* The ntiiacs ol' the stWeral of iritacca arc a4optetl from Sowerby's AJwicral 

t'oiidtolo^js 1‘xccpt wIktc the contrary is cxprc?scti. 
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No. G, and No. 9, are also found near AVoyaunith in the in xt 
superior formation of Kimmeridge clay. 

The group{No. 1 1 of the Weymouth section) is tvitliin the limits 
n( the Kiminerulge clay. The ferruginous hods subordinate to tliis 
gitmp contain several fossils, among whicii are; 1, ihOea r/i/Oo- 
//(V/, and another large flat species, *2. Li/aa prohoscidea. 3. Ttc-* 
lift; ihe small species above-mentionecL 4. Ahpihts perfi?ffifNs\ 
iu Casts of ///j/r/ (7)' G- Many irregular branching stems rcseni- 
hling those in the lower part of.the Ibnnation. In this bed the 
steins are Irequently hollow, and are minerahztMj by oxide ol' 
iron. By way of conclusion to this enumeration, we nmy 
remark ; 1. Tlrat wsome fossils are common to the Oxford clay, 
and tiio lower part of the coral-rag 4 urmat ion, **2- That the upper 
part of the coral rag formation alternates with the Kiininorulge 
clay, and that several fossils are common to the two ibimutions* 

That sevei'al fossils (e. g. one of two species of ostren, trigo- 
nii) cUivellata, belemnites, pecton (the small species), casts of 
vuva(;), ^c, 4?vc.) are common to all the beds of the section 
above described. 

In ihe cliflk between Weymouth and the Isle of Pnrbeckialso 
ill many })hicevS between VVey mouth and Abbotsbury, theri; arc 
good sections of the coral-rag; and with considtuable chang<»K 
in tlio character of individual beds, there is, in all. the localities, 
a general iugreemeut in the arrangement of the groups, and an 
entire c(uncidence in the suites of the orguinc remains. In 
every seeaion we find a grouji of calcareous grit sand and sand- 
sUmc at the buttoMi, beds of oolitic limestone in the middle, and 
beds of coininimiled shells, coral rag, Sec; at the top of thr? 
ibrauition. 

» t 

Cora/ liao CormaUan near Steeple AshCotty c\;e. 

riie formation is exposed near liteeple Ashton in a succession 
of quarries; but tiie denudiitioiia are not comparable to those 
near Weymontli, They enable us, however, to determine that 
the geuerul amingemcnt of the gruup.s is the same witli that 
ah<)ve described, . Over the Oxforii clay are bt*ds of sand and 
calcareous grit ; these are succeeded by beds of coarse ‘oolite*, 
(pisuiite of vSmith;; and the oolite is surmounted by berls of 
rugsbnu:, containing imiumerablc stems of corals, and a suite of 
oiganic r( 4 muins nearly identical with the Weymouth Heric*s. 

Near (Jalne, iu Wiltshire, the denudations are imperfect, iTtTf 
tile general arrangement of Ihe formation afipears to agree witli 
that which is above state<l. In that neighbourhood some of tin* 
beds are remarkably modified, though not so much as todeshuy 
the leading characters of the deposit* For example, in some of 
the escarpments near BoW-wood Park, the calcareous matter m 
abnust w^aiiting, and the calcareous grit passes into a very fei ru- 
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giaous sand, and a*Kaadsloue which is occasionally so coaisc as 
to appioych a coaglomerate- 'fhe oolite at Abbotsbury aud 
sonic other places is hard and imicstructiblc; more generally it 
is ar*d liable to decomposition on exjH^iire, The oolitic 
]>ai tides in their siz.e, furin, aud arrangement, are not ^^o regular 
iiH in the great oolite and the Portland stone. ludecii some of 
these characters are so ^general that a person well.acquaintcd 
witli the English strata would, in most cases, be able to identify 
mere hand specimens of the coral-rag oolite. Lastly, the upper 
beds of the formation are sometimes highly ferruginous, und 

{ )ass, when the fossils are not abundant, into beds nearly vesem- 
ding those which form the bottom gropp ; this is the case near 
Abbotsbury, ^ • * 

Formation of Coral^rag near Oxford. 

Sufficiently minute details respecting this part of the formation 
are given by Conybearc,* in the Outlines of the Geology of 
EngTand;"' aud I should have thought it uniiec«s?.avy to do 
more than refer to it, not the arrangement of t)ie groups 
seemed to contradict that which is given above. It is 8taU:<l 
(p, IHC), that near Oxford, the calcareo-siliceous grit forms the 
lowest, the coral rag the inuldle, and the oolitic freestone the 
upper part of the deposit. This anomalous arraugeinent a[)|)eavs 
to admit of the following explanation. Is'ear Weymouth, and iu 
other localities, shelly beds (exactly resembling the coral i ag of 
die top group of the general section above given) are often asso- 
ciated with the middle parf of the formation containing tho 
oolite. Where these beds oiF broken shells, SCc, become of con- 
siderable thickness, they constitute a formation of coral rag 
ulteniatiug witl)^ or inferior to, the oolilic freestone, May not, 
therefore, the coral rag and superincumbent freestone. of Hoiufe 
ingtou Jlill together represent the cealral group of the Wey- 
mouth and Steeple Ashton sections ? The conjecture seems to bo 
contirmed by the appearance of thebeds in Headington quarries, 
fn that place the tap freestone supports tjie Kimmeridge clay ; 
.and the separation between the two is as well defined as a geo- 
nuiJ^ric'Une. Now the instantaneous passage from one formation 
to another frequently indicates the absence of, certain bods or 
deposits.}' May not then the upper part of the Weymouth 
section be w'autuig n.ear Oxford ? Tne supposition sennis more 
probable than the inversion of what (upon evidence already 
sfated)appears to bo the common aa'rangement of theaubordiuatc; 
groups. 

"* ** Outlines of the of .Engluna,” &c, 185—193,. Tn this p^rt of the 

work, >rr. Cooybearc ;asumes the denoslt n^r Oxfbrid OJl the type of the formation. 

+ The convert of Uiw rale is, I think, (roe. When a nuniber of deposits succewl 
raeh otliei iu^n hjtcil order, und thehij^est beds of one deposit altcrntite with (he lowest 
beds of die next swj^^doT ; the altemauon indicaies theperthctdevclopn\cntoi the nrics. 
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Having thus endeavoured to lix tlui general characters oVt’hc 
t tualrag forinafion, we mij.y now proceed to examine th(' nature 
of the oolitic deposit on the yorksliire cauist ami in the vale of 
Pickering. The lower part of this <leposU consists pWncipally 
of beds of calcareous grit and SMiidstOiie, in miiioralogical struo 
tine, perfeOly Idoniical with the lowest group.si <d‘ somO of tlie 
scclions of tiie t.oral rag described above. At Fihw Bridge, 
Scarborough Castle Hill, and other localities, we meet with beds 
nggregatod into irregular branching and imperfectly cylindrical 
nuassfs, exactly resembling llioso at WeymoulhA Assoe-ialcd 
wit]) the same beds are many fossils b 9 th in their state of pre- 
'-('rvation and ia their species identical, with the fossils in th(^ 
bottom grotip of tlie Weymouth section. Ouf of these may be 
( immeratcd a large thil oyster, ostn*a s^regarifn o^lmi M/frs/ui (!)y 
or?/p/)rff tJilalala^ trigonid etavef/af/ff pectcn (the small species 
\vbi<‘ii n bounds at Weymouth), and the small echimis {r/t/prus 
i htiiU'dtnrh)^ i\c. {fCe. 

hi c\t- iy place whore the formation is well exhibibuJ, thotv is, 
i u) UK (bat el y o vir the calcareous grit , a group of bods of ool it ic linio- 

f jm uKU'c < mixed with imperfectly colmrcnt beds containing 

nuominutiul fmgmcMits of the osfrea gngariff^ Irigiuiia clavc/Zaffty 
perna Hrh'itliuilati^ and \arious other fossils. These beds in mifie- 
j a logical charocier are perfectly identical with ilio, I’orabiag 
' bio,', and present t*xani}>les of all its vanotiits. For very coin- 
pit j« dciinls respecting the two preceding groups, I must lefer 
?o (lit; “ Survey of the Yorkshire Coast,’' p, tH — 7!). 

1'he sections near the coast do liot in general exliibil: any 
nnjjojaant dcp(tsit superior to the preceding group- *Ncar tlu! 

\ ilirige ot‘ /iyton, there is,Jiowever, ndine funnalion ofcoial-iag 
M t r t!u' ooliUe The (jrdcr of thC beds is as follows, beginning 
t]i(^ liovest, 1, Dark-brown shelly, beds niscmblmg thofiCi 
> ..sf.v’ia^ed, at I'iley lM’i<lge, with the top beds ofThc calogTif, 
.' 0(1 ct>{ttaiuing tiie svimc fossils. 2. Oolitic freestone, many 
blocks wiih imbedded fragments of the penta daiatliUfks, 

Marl beds wiih numerous casts of the melanin slrinta, sur- 
inouut( d by coral rag containing many crystanino sterns ol* 
fttarjirpores, spines of eehinites of the division ('idnna^ Sec. 

I’his order ap]>eared to be identical with tiiat which is cvlubked 
ia t]](' Steej>ie A.slilon section. 

In the preceding lists, those species only arc* cmnncraJtA^ 
which fell under n^y own observation, and which may be conss - 
dered (d* ordinary occurrence,t The rcsult'of tlic whole exo.mi- 

’* Siinc of tl»e branctiing stiiiiii, at i’ilcy and S!carhor<m^li exhibit di'tlnct 

fTijccs of tvrganjc hifuciure. 

i- I bare cnfleavonred, ftoin the only mat^na}^. in my to convi^y soaic 

nntio/i of the <?r ihcergatjic remiifri.s thfotigh the* several parts of the fonmi- 

lirni. No one» during a haxty ex'CurHmn along the autsc, has the power of colkcti/jg a 
g'Mul s>nic of Kino speciniens way smijetimes W prornnd ftou'. *W‘al»‘rh ; hot 

♦hc^c pciions collect fionfall part;i of the coast, and, sell the i^pccmicn^ without, any cjr. 
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aatimi seems to pnove, that in the stiucture of the compoiieut 
beds, in the urran;^emcnt oi‘ the groups, in their order of super- 
position, and iiVthe suites of organic remains, there is an almost 
perfect ^incidence between the Yorkshire oolite and the coral 
rag formation in the south-western parts of our island^ Indeed 
the coincidence is much more perfect than onecomiKonly dis<*(>. 
vers in comparing the remote parts of one continuous deposit.* 

Skct. fi . — Coal Formation of the Moorlands, Sr, 

With very limited exceptions, the whole cliff extending troni 
the neighbourhood of FiUiy Bridge tp the eastern end of Ivohin 
Hood's Bay, and the higher portions of the clilf between Kobiu 
Hood's Bay and the extremity of fhintchff, are compose<l of beds 
of shale, sandstone, ironstone, See* winch in their individual cha- 
leader, as well as in their mode of grouping,^very nearly rescmhle 
the great coal formations of our island, elaborate details, 

connected with the natural history of these beds, their exteiil, 
and their range through the'interior of tlie district, are given in 
the Geological Survey of the Yorkshire Coast,'’ p. 71t — ) 27. 

The lowest beds of the group described in the? preceding sec- 
tion are succeeded, in theclifts north of Filey Bridge, ami also 
Sit Scarboroinvh Castle Hill, by a great bed of sliale, wliich, on 
first visiting tlie coast, 1 considered as the representative of tin; 
Oxfonhclay^ It is, however, in many places subdivided by 
several beds of sandstone; and in some places the saiulstone so 
far predominates as completely to alter the character *uf the 
deposit, which is too much iuterlaced with the inferior l)eds to ho 
])roperly separated from them/l* In short, like the shale ot tUti 

* * • fr 

Tcct necountof thc]oruUtk>«. CoUwtivns foniied in tlu5 way tciul ratht^r to uunIojxI ih:tn 
to anJsist in the classiticution opf the aeptvsit^. In ticvtrral private coJlci’tions nnc 

many beautifiU ,sj>cdmen» from the twUte near Xlalton. Sonic of these arc, pcrh.in??, 
peruUar to the locaUiy, and several of them arc not characteristie of the formatioiu T 
remarked among them two beautiful EcAmiiw, of the division Cidarh^ MeJauia Hca-^ 
dingitmuHshf »nt!i iHchnin )(friata^ jAtna proho$cidea^ PfngioUtfma rigitftwt, and 
umuy other s 3 f>ede» which abound in the corul-rag of Wiltshire, I>orstt^hjre, 4c. The 
reader may select » pood list of the fossils of the oolite from the plates and descriptioiis 
attixod by Messrs. Voxuigand Hird to the isun-cy of the \"orkshire Coast ■' 

* ** Mr. Conybearc thinks it jirohfthle that the Yorkshire oofitc is the proion <*ation of 

tht ^reat oolite, which nuiy be traced mono continuous t'searpment to the souili hank of 
the Humber { uud the ump prefixed to the ‘‘ Outlines of ihu Gcoloj^y ^’f ihi^huuh’' is 
cv*K)ure<l on this supposition, 'The great oolite in Idncolnshirc ( av least as far as I have 
•r^atxuncil it> preserves tlie usual characteis, which it cxliibits in all parts of its rani»e 
from the e^wst of Dorsetshire; and it seems incredible that this great <le{>OMt sl}OuU» in 
the remaining jxitt of its range, tlmmgh a part of Y'orkshirO, not only Iom; tlK-sc diarae- 
ters, but assume those W’hicli belong to a distinet formation. Had I hicn .‘%ware, wlun 
I viMteil the coasts vhat any (|iiesiioii would ever arise respecting the true piacc of the 
N'orkshire oolite, I shouM have vidtetl the form^tioa which extends from Newbald to 
the nortli bank of the Humber. A careful comparison of this formation with the oolite 
of the Vale of Picketirg, atid with the oolitic terrace of lancolnsliirc, would probably 
settle the tpicj'tion, if Uie evidenep before' us be not nlrendy considered suHicitnt for 
pur|>ose. 

f y\tFih*y Hridgc, the grc.it bed of shale ntakc> a tvelKdcfincd Iwundary bctwtCii fh< 



which appeuK on (he Yorkshire Coast. 

^reat coal moasuros, i( is not. a distinct tiepo^it, but il, is a 
oidinate member ot'a complex forinaiinn. 

These beds of shale aiul sandsione are succeeded (in llu! c]\tV 
between Guisthorpe and VVhitc-nab t(» tliesourh of iSoarboroiiah ; 
iuid also in the extending from the north shore ol Scrul) 
rough to Cibughton vvyke), by a deposit principally composed of 
beds of sandstone; many of which in tlicir composition and mode 
oi anangenient could not, by the most practised eye, be disiiu- 
’.pushed from the beds of gritstone which form sop'onsich.‘iai)h .f. 
])ar t of the coal formation on the coast of Northuinberlaud. 
and nodules of ironstone abound in some of the sandstom- bt.ds 
of this series : nodules of ironstone also occur in l.>eds ot'sli.ilc, 
which idternate with the vsandstohe, (.’arbonaccous matter, 
obviously of vegetable origin^ is found associated both w ith tin* 
sandstone and the ironstone ; and near Guisthorpe, in t lie lii^hcr 
part of the series, this matter is aggregated in one or two di#- 
tinetbeds; wliich arc, hov%'ever, too impure and inoonsiderabh.* 
tu be. of any value, and are only interesting as atl’ording the fust 
iiaiicutiuns of coal in the district 

.rN‘<.>t\\ ithslanding tJie analogies between this system of bciU 
and the true coal nieasui.es, a careful examination ol‘ many 
of rim extensive sections on the coast would enable ns to sepa- 
r,itr‘ th** lurniatfons iVom each other. Thus, near Caytou Mill 
(al)nnt halfway between Filey Bridge and Scarbenough), a thick 
i)ed of ueditic calcareous grit is iuterstrati tied with the sandstone ; 
void i'nrthor 'north, near While-uab, sumo shelly beds associated 
nit)j rlnr sandstone and ironstone, bear no resemblunce to any 
j>v)it of the Iruo coal, measures. The separation is made, still 
uior<' coinplere by suibjs of organic remains, found in various 
places Mil the coast, whipb are identical, not with the nldcr 
ol the great coal formation, but with the fossils conunou 
to s()Uie of our deposits of ooliric limestone, 

Hie beds of sandstone, shale, and ironstone, which occupy the 
cliffs for three or four miles to the north of Scarborough, are at 
(doughton-wyko succeeded by some beds of ^meagre grey- 
coloiiHid calcareous grit, and of hard and nearly compact blui.sh • 
limestone. Those beds, although they ctc in diH'erent pluviies 
consld ial)ly modified both in their texture and arrangcinont , 
havi‘ been traced (by the authors of the Survey of Uic Y otk;*„ ^ 
shire Oast/') through many parts of tlie interior to tffe western 
extriMniiy of the district. Near Cloughtou-vvyke they contain 
iiiany ob.scnre traces of organic remain.s ; i>ut make no grcai 
feature among the other rocks, and might easily escape notice*, 
were it not iSr the quantity of staluctitic incrustatiom which 

f*»rai rag aijJ tlic ira'crior formation; but. in other places H'lu-re the .shale is iritfrl'n'i-il 
nulj, and ahrju.st icplaecd by sandstone, tiic jiame boundary line become!? -ill 
and almost arbitrary. • 
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marks thou pn.'.su;j;e tln'uu^h lln; cliff. They tm* uUogctlier not 
morn llijui hl’iCMrii or t\V(;nty thick, and in other places ar«% 
j)erli;ij).-s,rConsideral)ly less ; but 1 1 u*y require some notice from 
ihnr jx'culiar mineialogical character, aiul from their continuity. 
"riM-y are, however, chiefly inliuvsting' from the iyidc of tlieu' 
l‘onuiijg; a separation between tliC productive and unproductive 
portion of the peculiar coal ibrmution to which they are sufjord i- 
jiate. 1'rnces tif bituminous shale may (us has stated 

above) be foiUid in certain parts of the formation above ti)f sf 
li(‘d.s of limestone, but no where of sufficient purity and tiuck- 
ness to )>c of any value. 


From Cloughton Wyke to the eastern end of Robin Hombs 
(Jay, the wliolc (toast is composed of allenmting beds (»f sand*- 
sfone and shale ; the greater part of w hich, are, in coinjicwit irni 
and uu)d(‘ of arratigeuieni, nearly identical with the beds of the 
great cou! forniation tvhich are exposed on the coasts of r- 

hind and jN'orthunibcriavuL This fact is of iniporlanct', and 
should teacli us great caution in idenlilying distant di pu.sits 
wiUiout first s.ludyiug every fact connected With their naturai 
Jiisfory and relations. " Almost all tlie higluji ])urts of the CMast, 
from Rubin Ifood's Jhty to Sallburn, wliere the ( lill ttaiuinah s 
in the sandy plain of Redcar, are composed of the lower meui-. 
hors of the series resinigon Uiealum-shafe ; and the.saaic remark 
may ixi applied to the slructuro of the hills \vluch overhang ilu^ 
plain of ( leveland. The sandstone is extremely variable m it*^ 
Cvolour and structure. It is offeu iron-sliot, and someiimes eon*, 
tains balls and irregular concretionary beds ofa\afieiy of ( lay 
ironstone. We fVe([U(mlly find in it traces ol carboui/ed vege 
table matter, and in some places it contains thin veins and . ^( ams 
of a lioautiful cool aj?prc)a(;hing the state of antliraeite. Many 
of tile beds, espe(;iaUy in the lower part of the series, are f. vlen- 
sivcly quarried, and form an excellent strong material for tj)«: 
construction of piers, and for other architectural purposes, 

, In the sections along the coast, there appears a veiy ]u‘culiar 
('ovirse sandstone, proyincially called dotxger^ at the lx»ttom ot ihe 
wlmlo formation, and resting immediately on the aluiu-.'^halc. 
This in some places appears as a single bed; in otlier 

‘piiu’csbf iv*, subdivided into several welRdefuied beds, (lent rrdly 
It is highly ferruginous, and often of a dingy red or oidireous 
colour ; in these cases it is frequemly split into distinct blocks 
by cross fissures, which me coated over with thin ferruginous 
and are filled with ochveous clay. Rarely it is of a green- 
ish colour, and then resembles some of the ferruginous suuds 
which have their place under the chalk ; not unfrequoully it 
beconii^s .so coarse as almost to paSvS into a congluuij;rute Ibrm. 
•Most of it elfervesccs with acids, and it is associated with some 
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impure calcareous concretions which ul)ouu{I with oruanu' 
remains/’^ 

The shale In this part of the coal fonnatiounot oulyhltcrniifcv^ 
with the \u 3 ds of samlsione, but is mived with thorn in t^w.iy p^s 
t^ii.)!e ]>ropoMion, and often passes, into ihem^ and (‘ntlrelv rcplata s 
them. This singular irregularity may l>c seen in almost c^vory 
s(ic(idn along the coast, cspecialiy in the cliffs south of W hitby, 
in such circumstances the shale uuist necessarily !.>c variable in 
its composition, it soiriotimes contains balls and uodule.s of 
clay ironstone ; in some places it becomes bituminous, anil coc. - 
tains thin beds of pure coal. The only Ih‘<Ks, JnMvev'or, ofsulii- 
t lent thickness and purity to be used, occur lu'ar tin? top and 
l>ottom of ilie .stjries. ^llic higher beiLs were tbrmerly wrought 
on the north side of Cloughlon Wyke ; and beds in tlte same 
geological position (i- e. a few yarris below the limestone of 
( '['mghtoa Wyke) have in ea w'hnight in several pdaccs in the 
interior of the country. This fact proves that the be<ls of t:ual 
and bituminous sliahi •are not mm‘e local deposits confined to 
jrarticular trojiglis or basins. They are interstratitied with tln^ 
«>t)HT beds, partake of their irregulariiies, and range witli them 
from the coast to the western limits of the distrii’trj 

In tile year 1H21 a work was commenced in one oftlie lowest 
beds At a part of l)ie coast (callml ISrandy Hole) between lb:)l>in 
Huotl’s fiay and Whitby. TJic section exhibited in the cliff was 
as tblloU's Alum-shale at the base of tlur cliff. 2 , Ferrugi- 
nous t'oarse grit (ubgger). 3. Altcruatioiis of shale and grit .‘j(> 
or KMefg. 1. Thick l)eds of strong coarse sandstone. — Fine 
spe< ifneiis/)f pit-coui htuUbecn extracted from one of I he shale 
beds subordinate to No. 3. Similar works in the lower coal be*ds 
bad been attempted in.souieortheneighhoiiringpartsuf tin* (oast ; 
but 1 believe they have never been carried on in any part of the 
interior of tlu* district VUere the beds are less accessible, and. 
under such ('ircumstances too thin to pay for working. 

Sm h are the leading characters of the great deposit which, on 
the coast of Yorkshire, is interposed between the ahnn-shale 
and the calcareous grit of the coral-rag oolite. As a mmb 
matter of convenience, the upper and low^r ))ortions may addiit 
of a separate description; but the whoh; is so intimately linked 
tou’ether that it must be regarded as one forniation^lA»*-^ 
tiierc is notlung strictly' analogous among the beds dl Lhe same 
age in tlie south of England.;!: 


* A quantity of ^aUna was found, by tlic authors of the Survt-y of thr 

Vorkdiirc in i>ome slcndet veins or crevices in the floggtr near U’inthy j). 

s* ft stated in the .Survey of ih<‘ Yorkshire (.-oan,'’ (p. 1 1H) that the best se.Hins 
which have been wnniprla arc alwut seveutcen inches thick, and the wur''t stx. 

They I'ti- very ’liable to vary, and often *nux:ed with biturninous ntjalc ; hii? in f ivcjur. 
able insran CCS, they yield a very bright pure bittnnintnfs coal- 

i The whole thickno-s of the fymmtinn is very conhdcrable- biU to vary in 

* A *> ' 

^ aC 
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Au f vaiTiinal ioii ol’thfj vegetable fossils of the district makes 
tlu' un;ili> .;y lietwceii the deposit just describc(b ^'i^d the great 
< .)ijl iui n);5! iojis of Kngland still more complete. Unfortunately 
I mu possrssed of hardly one cd' these fossils, andean, t^ierefore, 
only spr ak of them in genora! tenns, without entering on any 
r jKicilic comparison of them with the similar spoils derived fronn 
om great coal tields. The most remarkable ot these fossils may 
])e divided into tJie following orders. 1. Ferns. Many species 
are found in the biimninous shale ; beautiful specimens arc also 
Nonndimes met with in the sandstone beds. A fmv species are 
fiy tned in the Survey of the Yorkshire Coast (PL 2, ilgs. 
4, o, ana IM.o, (Igs, 1, 2.) *2. Aruudinaceous plants. Some 
beiuitilul upright stems traverse n sandstone bed which overlies 
one of the lower Coal seams near Whitby. 3. Stems surrounded 
W’itli verrucatc impressions, for the atiachmeut of leaves, gene- 
rally disposed in a (piincunx order. Of these^ there arc many 
varieties: two me iigured in the '‘Survey of the Yorksliin; 

IM, 3, ligs. 4, o. — The condition of these fossils is pi t - 
ciscly similar to that of those numerous fossils belonging to 
analogous orders of the v<.‘getable kingdom in our great (a>3kl 
<leposiis. On the contrary, there is hardly any thing resembling 
llu*.m in the beds associated with the oolitu'’, series in the souiii 
of hinglaiul. 

'file organic remains of testaceous animals found in thi> <iis- 
trict do, however, form a link between the Yorkshire bf^-d^ and 
the general oolitic series. U is well observed by the authors of 
the *• Survey of the Yorkshire Coast/’ that these re/mtins miudi 
move nearly resemble the fossils of the Pickering oolite. <tliau 
those of the alum^shale. They ate very irregularly dlstributi h, 
in many places entirtdy wanting, and in general only abtnulani 
in those beds where v\n unusual quantity ul' calcareous matter i> 
piosent. In a hasty passage along the coast, f was aide to 
detach very ftnv cbamcteristic specimens. The following imper- 
irri notices respecting the grouping of the fossils art* all wlnclii 
I Intve It in my p(aver to offer from jH^rsoual obsciwation. 1. In 
’ beds of grit under the great shale bed of i^^^c'arborough 

( astle Hill wen^, bedstof the gtyp/uca ililatatUf oslrea :Uua>//// ( ' ), 
penm (ivieniitiiieny fragments of a jn/ma, a deeply sulcated fert> 
2. ^ome calcareous concretions said to l.)e 
deviveillKU )theshalobeds northofFiky Bridge, contaiiu d belein- 
uites^ uNUHotiite^subliVci^y and fragments ofothcr arinitfi 
(inr-ftiica/ris t)^ 3. In some beds of sandstone and coai'siM)iditic cul- 
cuveous grilncar Ca\ ton mill (betw'^een Filey Bridge and Scarbo- 

iralVrcnt jifirts t>t‘ Us rurj^c. A swscuoa described bydMtisrs. Vtjung and Uird (p. 1 15), 
nculur d)c tr»p nor the l>ottom the foanation, jet pa>Ms tbiouiih beds, tlie 

uiiit:d fluekuos of which is JiKnit 300 feet. Aiuitlicr section (deteruiiued by tK>ring> 
b.ail Iven pYovid to 6 depth oi SUS ft^ct bdowfhe C laugh ton W’yke lipirstanc, uitJiout 
n iK'hir.j; Cqe AhiinVnale. The grfwitctt thickness ot the r^holc tbrnLaicu is pcit^aps no' 
iluii 700 or SOU tcct. 
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rough) were fraguients of a small tttudirjno IVagmeuts of sht lis, 
serpuldy a small o^lreUy Vraces of trh^KnfUt cUiccUala^ IVagaiJ iifs of 
pi^ntain)iculoi(ies,^c. 4, At WKite-nab, ot JSe'vUbor'njoii, 

are some beds which contain many fossils, amt)np: wliicli were 
i(iiyiiu\iity]^jferna avicnioitles^iri^jlit/tiu clovell'ihi (?), ttvicnld, f i ail- 
ments of a modtula^ &c. &.c. Among tim beds asso( iated 
with the .limestone of Cloughton Wykg were u*ae.ca» nf a cori/n-. 
phifUia^ resembling the* great fossil of the coral rag, traces uf a 
many casts of a nufu (?), &c. 6. Anutng the calean ous 

nodules derived from the shale beds near tint bottom t)t‘ thr 
formation east of Robni l]()od\s Bay, I remarked fragments oi* 
iipvcten^ avicu/a (cnstal^a f), nn/a (1), Xear the sai\io 
place were beds of small oysters ; and in the ca>arse beds [di)y iirrf 
at the bottom of the forma trou were bekmuiU^^ and some other 
obscure fossils in calcareous concretions; and a //vge/z/V/, which 
has sometimes been erroneously named clarvlfaln . 

Tiicse .slK»rt notices appear to bear out the observati<ms winch 
were made above. I In fortunately I have no opportunity ol'vMi- 
fyiiig them; but imperfet'.i as they arc, tin^y may cottvey N<aue 
general notion of the manner iii which tlu^ ibssilsare gr«>nped ni 
diis lateresting but unornalotis formatiuuc' 

S v, cr. 7 . — A Inm-shak, 

d'liis immensely thick deposit, (diielly composed of .-late clay 
in ditferent states of induration, begins to rise from beneath th*^ 
coar>e sahdstone near the cai?tern extremity of Robiii Hood’s 
Bay. AtVer ascending with great regularity for a icw hundred 
leei, it is interrupted at the Peak by a re!nark;d>le dislocation 
whicli, 0*1 the south-east side of its ramge tlirough the strata, ha ; 
produced a subsldom'C <d‘ at least 300 feet, and bivuejjtl. the. 
upper ami midtilo beds pf the formation inti* mimediafe cunim t, 
\tthe village of Robin llood^s Bav, the several beds are, by a 
northern dip, brought. <lovvu towards tKcbe‘acii ; and ne.n* iiawsio'i 
Bottoms, the highest part of the formulio*) aj)pcars v)nee :e;;nn 
at, the ba>e of the clitt. Fri>m ihoiice, in loUowing tin Inn; •/!' 
r(»ast, the strata are observed to make some conoiderabU: utnlu- 
lations ; but the alum-slr.de is sctfii at diileivnt elcvutmns*io 
t \ei y part (»f the cliff as far as the soutlrside <4* the cuti ance of 
M Ifiiby Harbour. There the strata are inte rrupted \)y a y ////// 
wliieii ranges up the valley of the lisk, ami ; 

oil tlie north side, that the alum-shale is HtHov, u ^nv 
the level ol‘ the bciich/j' ?«iear Saudsend it again rise s, and lu 

• Si>mc f^Ncdlen; coIl*?ctton« of fossils whidt havtbeen lormed by «/ oi; 

the lose u ^rcat pan of ttveir Viiluc tVtmi ihc watu ot UK'.re }>rtcise inf't.jn .ilin 

respcctin ;4 the hHalitifs from' which the sptcutitrn* are dt-rivoa. 

•f SiiJiiLir inclkations of j^rcat yhaZ/js, ranpng through our 5tm>ral/jjy in (b{> 

din^cfion of (he principni vaf]cy« by which they arc iatcr‘<cvtcd, arc )/y no ii.tans <f; laic' 
<K*currence-- i have observed traces of in almost every gitiit y, wbivi; 

through the magnesian hmestom; in its nuigc iVoui Nottirgh.un ty tfic no^uih cf the 
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the reinainin;^ part ot the- coast as far us Saltburn, it fomts a 
HMr('.es;>ioii oniiaci^nificerit escarpments, the greatest number nf 
whu h iuc, ht>wever, crowned by the lowest beds ot the superior 
ibriiKifion. Lastly, after Ixnug concealed for three or four miles 
by a low clilf of blown sand, it reappears in the reef which runs 
out into the sea near Rechrar. 

ft would,, perhaps, be impossible to give correctly the range 
of the wosleni boundary of <he alum-shale through tho interior 
of tlic district. ^ From its appearance at Rcdcar, as well as in the 
quarries opened in the trap dyke near Langbargh, it is evident 
that the line passes through the plain tit some distance to tho 
west of the great , escarpment of the Cleveland liills. lu every 

t »art of this escarpment, the shale rises to a great elevation ; and 
)y its gradual dip towards the sootlneast is at length carrit^d 
under the north-w^cstern skirt of the llambletou hills, and disap- 
j»ears altogether, the wesleni boundary being probably b lined 
under the diluvium of the plain. ' 

»Tbe greatest part of the Yorkshire moorlands north of tljc. ouC 
ite hills is composed of the diUerent members of the coal forma* 
Jion described in the prcc.eding section;-^' The aluin-slAale is, 
liowevor, laid bare in the deep valley of the Ksk, aiul in stum; 
other similar situations, at a c<msiderablc distance from the coast. 

F’or an udinirablo detailed account of this foiination, tiu- 
reader may consult tlie ‘‘Survey of the Yorkshire Ooust/* p. 

A very short account of it will be sutUideni f(.;i luj 
presout purpose. The beds which appear on the coast may bo 
txaivcnieiitly divided into the following groups, bi;giuning with 
the higfiest. 

(1.) A group, nearly iVip feet thick,* composed aa follows: 
— L Soft glossy unctuous slate clay, l(Ht feet thick, ahuund- 
ing with ])yritous nodules, and extremely liable to spon- 
taneous decomposition. It is from this part exclusive !) liicJl 
alum has been manufactured. Its characters may bt^ seen iii all 

^ T\ nt . FituUa upon « imu-h more^ii^ataic seal#-, wliich havcpn^htnl tlie brotrii s ol' 
t'loruptvued sJtttc ustlcs jw«ro tliajui niUeoutof their relative position, passa<*v^ii >mne of 
th.? old • aUtyN vrliich divt?-rji;e iron* the central nartSi of the t'uaiherland n <»uiiUiiriN, 
a hev' Ihrts .‘dUml no Aupponn^ the inaHensible lheone« of Do Loo. ilrc.iks a»ul di^Io* ;t- 
tion^ fiaiurally prcpaidl the way for future valleys; for denuding torrenis would more 
rciolily scoop valleys out itf broken than out of unbroken straw- 

“ hi coiouriiif* of the geological map whidi aceompatiics ihe ** Survey of tlie 
Votiisfun the fUU hors have violated their sy^item ; ard in the interi«T of 

the di-strin have tcpiCNcnted a cousiilerablo p.iCt of the coal torniation and iilinn-slude l»y 
ot.u vmifonu tint. Thhisi unfovtiumtv, and detracts greatly from the value t*f the loup. 
A geidogieal map ouglit, for obvious reatK>ns, to rcprchcnt by iipprojuiate eoloiii', tfuAe 
fo;uiaUt>n;> only winch occupy the Mirfacc, without any regard t(> tlu'se forn afions wliivli 
are to bo below. fl«d fhijii been fblJoweih the colour of the roaJ hmua- 

tiun would have been spreatl ovti a much larger iujrfnce, and tiie colour of du; uluni-^Jiale 
w'ouW luive Itcer* ooulined to the th« w'fstcm boundary of the dUtrict, and the 

yA iUnudAtion* The reproi'cwtatuni of the alum-«hale ui Smith’s gtxdogical map 
»:.f is a gocal approKumuioii ; but there w some cmo!> ixi it, eipeually iu the 

reprv ^icnfation of tlic ouiU<r$ near C#5tisborouglu 
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iheir details in the clitic soutii nf \\ hithy, and in the great alum 
works at the Peak, 8arul.5ond, Poiilby^ rnid holt house, 2, A bed 
about tlu^ same thickness as ihe preceding, tnore eoinpaci, and 
In tlie lower portion containing uiore uodule^ and concreiions* 
Near the*bottom, the culcareuus matter is must ^’niinclani, and 
the l>eds assume the i)rf‘cise appearance of the iia< Jorf/iat ion : 
eonsisting of bands and ilat toned jxhIuIcs of iirgill;wi'uus lime- 
stone rtllernating with seams of shale. Sonu^ of these nodules 
contain pciroletun^ and many wjiou struck give u?^t a strong bjt.U' 
niinons odour, which, however, diHers fnnn the hepaiic otlourso 
c^.muiionly given o?it by iclid limestone, d. Hard, alnu>s}. com- 
pact shute-iday, about dO or 40 feet, thick, whi*;h makes a smooth 
water*wom cldf, and forms the base of the whole group, 'I he 
lower parts of thi< grortj> may bo studied with advantage in the 
ellH' north, of Robin 1.1 ocxrs Kuv, and in the cliilbicar Runswick 

.,^2,') d'lic uex^t group is very woM (hdiiiod, and wherever 
it appeals, makes a proioinciU. feature hi the tdilf. It jn about 
i2<) ii'ct thick, and mav ho subdiviiled into llur two following 
pfu tions. ! . liocls ol slude, rather meagre atid mitaiceous, alter* 
tidling with concretions atrd thin beds of city ironstone, "rim 
fotH’iettons of ironstone efteij contain much calcanajus luatt^U', 
and [)iit <m llu^ form of si^ptnf itu In the low^er paii of this s(.*t 
uf iu <Is, they an? least alumdunt, and only prcs(*nt. tlunuselva'.s in 
thr lorpi of u feiv s(!atl(!U:d nodules. 2. ’VU\n beds of mit'.ai eous 
sandstone divided^ by seams of meagre micaceous slato-clay. 
fiu; sajxistruic is in sjuuc plaes'S sihceous ; in oilurs ealcareous 
ami du ily, and n<d. M?df(Mji(«MU.Iy piasses into a rough argillaeef -us 
liaL'-sOui":* 'fills |>orU<>n* whicli is generally luoui lliii'k and 
proiiimeui than the t>i)c which is superior to it, w-ell e\])u>,rd 
ill :}u^ eJdi' north, of Robin Hood's Bay, ami in the chfl’ near 
Smitlis. 

('j.) 'ffm lowest group exposed in tlm srtctioiis of Ihudby and 
lluntrlilf, very mucli resembles the upper ))ari of the first group. 
It is, luovever, geueially less smooth ami laminatefb ami is 
not so liable to decomposition. Some j)oriions of this group 
an* sandy ; audit is also traversed by some beds ot impure shell 
lunrstone ; the whole thiclknesH exposed In Un; sections on ‘the 
coast i'- above 100 feet,, 

'J’hc uiiiled thickness of the exposed parts of 0^ "o- * 
groigjs amounts, thcrclbrc, almost to oiif> feet. Abd in sorae 
frniiiess a1tcin{>ts to timl coal, nciiily dOO feet of still lower berU 
Wi re formerly jaerced through, without reaching' liie bottom of 

Tlic cliti's of the fir^t group are often jntersv'Ctt-a hy a ilotibie ot 

wtiich dividtr Use vhafo into rhonou»iila} This i,s j on;iyj<»Ti in 

t'orJii.iiion,^ *;t' v .tcl..'* 'late, aTid indeed m ar^dlsux-ous of every S'SV.-iU 

crystals of siboviud in souie \iarts (.t 0»e ctcoontnosinj:' ‘.hale, in a vein winch 

jnierserted thb diifneftf KunswieJc Bay, 1 met 'vith ?oinecry'^tals orieUi»i»i.Mif eximordi* 
r.try beauiy, * 
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the f<H tr 4 uliun. Th<j whole thickness of the -alum-shalo is proba- 
bly not much less than 1000 feet. 

'Die lossils of the founation are too well known to require any 
description. It contains ferns and impressions of fish^ at least 
very much reserribliuj^’ those which are found in the* has of the 
Dorsetshire coast. Tlicre are imbedded in it many remains of 
the Jrhthi/osanrus; and throughout its mass are specimens innu- 
luerable of the itr^/pha a inenrva and of other characteristic lias 
fossils. Moreover it does not, 1 ixdieve, contain a sinp;le speci- 
men of the most characteristic fossils, either of the Oxford clay, 
or of the Kimmeridge clay. If, therefore, strata are to be iilen- 
lifted by their iriltbedded remains, the alum-shale is the true 
representative of the lias. 

Again, the aluin-slmle in Yorkshire appears precisely in the 
same situation in which the lias is generally found in its range 
across our island; viz. at the base of the greitf terrace which 
overlooks the plain of the new red sandstone. Lastly, it is 
grmqied in the same manner as the lias. This will be evident 
by comparing the previous statements with the sections given 
in tlie Outlines of the Geology of England,^' p. 2b'2, 

How the conclusion which seems to follow' from all these 1‘acts 
is to be avoided, 1 am at a loss to miderstand. It may be said 
that the alum-shale is thicker than the lias formation, and that 
it contiiiris much less calcareous matter. But the same remark 
w'oukl exclude the shale beds at Lyme, in Dorsetshire, fr.'tn this 
formation, — a conclusion which cannot be admitted, inasmuch 
as tilt: argillaceous cliH* of Lyme is surmounted by the inliuior 
oolite and forest marble, and, therefore, cannot be mistaken/'' 

JSi'.t r. H, — New Red Sandstone and Magnedan J.dniesti)ne, S(\ 

11 is unnecessary in tins place to mention the varioiw iadu u- 
lions of the new red sandstone formation in the plains of 
laiul, or in the bed of the Tees. In following the line of coast, 
it. first appears near the month of the river (a little above West 
Goatharu), in its most characteristie form, associated v\iih veins 
oi* gypsum. ?\orth of the Tees, it is at llui tlepool succct.ded by 
the magnesiau limestone. The sections on the coast do imt 
distinctly show the order of superposition; but the general dip 
bedsS in the whole districtund their relative position, w ould 
that the magnesian limestone was the lowest 
ol the two formations sibove-meutioned, and that both were infe- 
rior to the alum-shale. The fact, however, does not admit of 
au)' doubt ; foV it Is well knowm that the two formations run 
togi'ther to the central parts of the island, and preserve the same 
constant relations to each other, and to the beds above them. 

• J\rr. as has Won vtatvtl abovp, ulcniiiies the alum-shale with iheOxfhrtl clay. 

In Iron; s*uch mi untluH’ity, I cannot rolrain from e\pre<iing rf»y aduiiratian 

Uic incoinpaiahlo labours by wlucb he has laid thoToundaticn of all that h iMTCuratcly 
tuo'A ji le^picunjj the armi^cmcnt vf oar secondary strut,*!. 
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ivhick appcar^onthe Yoyhhire Comi^ 
Recapitulation. 

It appears from what has been stated abovt5, that if we descend 
from the region of the carboniferous limestone and •the coal 
measures ^of the county of Durham, cross the plain ofOlevelaud, 
and examiiie the deposits which present themselves along the 
Yorkshire coast, we shall in succession pass over the following 
formations: — 

L Magnesian limestone, the lowest of C'onyhcare’s superme- 
dial order 

2. New red sandstone, and red marl with gypsum. 

Lias formation, flepresented by the aium-slm/ey which in 
many of its rnineralogical chavucters, in its great subdivisions, 
in its geological position, and in its fossils, appears identical 
with the lias. 

1. A newer coal formation ; but perfectly developed, ami 
immedialoly succeeded by the coral-rag oolite. This Inrmution, 
therefore, siands in tlie place of the w^iole lower division of tiie 
oolite series (vi*/,. inferior oolite, great oolite, forest mar i)le, eorn- 
!)iasi], v>Lc,), and ot the Oxford clay. 

o. ( 'oral-rag oolite. 

f). Kiinmeridge clay. Tire d.enndations on the coast are hen: 
imperfeel ; but the Lortlaud oolite and Purbeck limestone, the 
Hastings sands, VV’^eald clay, Shanklin sands, Caml)iidge and 
Folkstorm gait, and green-sand, appear to be wanting. 

7. idialk formation. 

S, Tra< cs of tertiary beds, 

9. iJiiusdum of Holderness, ikci 

Siu h 'appears to be ll^o result of the facts detailed in Ihe pro- 
ceding sections of tliis paper. 

7V/«//ry ^ 

P. S. Thf; latter part of the preceding paper was written 
v\hi!e llie author was absent from the Hiiivcrsny, and in h place 
where he had no opportunity of consulting the Journal of the 


♦ Iiaoesnot, in pan of Kj\p;laml. generally nppear in Uio oonglfunoratc form? 
i)t>t ir, IS separated tVoni the eoal ineaMircs by a very ptouJinr iurniaiion t>r>;ihd and 
s.amUn>ne, which K nearly coi-exieawvu with the magnesian liinevtone, aial thvri-fore 
iinetnifor.Yjable t*> thr, cu.d measures. This peculiar foiinaucun whicli ranges in.m tfie 
soutlicrn extremity of ^’o^hs^irc' inln the edge of North* Ui C. 1. v.ht 
nsniee by Mr. Smith under the name of the Ihintefract-civstlc tw€ In th-* ewunty 
Iff Durham, it'ofttai appears iu the fonu of eoarne light-cokuircd, and almost ineidarent 
sand of cxiromely variable thickness. 'J’he mosl maiCf^ilievut exhibition of ii in the 
haftks of the Weave, above die northern boundary of the magnesian linu-stune. h »«> 
tliere of a very ^^reat thickness, and apjiojirs jvittly in the form of yellow incoliereut s.uuK 
and partly in a form exactly rc.scrtibling many portioo^i of the new re<l sandstone. It is 
nut a liftfc exiraordinaiy that this nio.«r interesting^ deposit (whii h likely to yir^KluvC 
very ruiiivws efiects i.i sh;dV for coal within ihc* boundary of t!ie limea-ont) fliuiild 
sdll be almost tarirdy unknown to the practical men resident in tiie. ^^reat nurthem 
i;oal-tidtl, .. 
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Royal Inslltution.’ On that account, he prevented iVoni 
referriiifj to IVuf, Braude’s remarks on the classification of the 
Knolish formations between the chalk and the red marl Jour- 
nal Science/' No. 39, p, 29 — 3J), Any thing proceeding 
from the pen of the Secretary of the Royal Society is i ntitled to 
our altention and respect, fiut the remarks in question appear 
rather to liave been compiled from tlie authority of others, .than 
to have been the result of personal observations 5 and it has 
been shown above, that in the classification of certain forma- 
tions below the chalk, our best authorities have been at variance. 
This may account for some statements, in the jraper alluded to, 
which are not borne out by the nutural sections exhibited in 
difierent parts of our island. * 

At p. 29 (Mo. 39), the blue marl, which supports tlie Under- 
clilfrock in the Isle of Wight, is identified with the Kianneridge 
r/uy which appears at Shotover Hill, near Oxford. Mr, Smith 
erroneously identifu=!S the Weald ctaj/ and Kimmeridge c/V/y : 
other writers have confounded the blue marl (Cambridge gait) 
with the Weald clai/^ It is only by a c;oinbination of both these 
errors that Uic blue marl and Kimmeridge dag can be <!oii- 
foimdod. In point of fact, they are scj>arated from each otiu.r 
by five distinct fiu'inations, 

Mr. Brande states (p. 30), that the formations between the 
iron sand and the chalk scarcely admit of disnnctiun into 
strata.'* The separation of the formations is difficult: but in 
papers publisheil in llie latter part of 1824, in the o/* 
l*hiloso/)/ii/, the difficultic.s iiave been completely overcome. 

In Ihe subseipiefit paragraph (p. 30,31), the ^;amls of VV oluirn 
and liycgalc are identified with the sends of 'run})rid \\ v\U 
and Uasiinvgs. In the above-mentioned papers, it is tlenmnstralcd 
that tills supj)osition is erroneous. 

Atp. 31, it isS sbited that the iron sand reaches the north 
roust of Yorksliirc, and covers much of its western distiict," 
'llu* whole mal formation, described in the preceding, paper, 
-appears to be confounded by the same author with the irojt sand, 
’riiis supposition involves u very great error, aiul is directly op- 
j»osed to the evidence exhibited by the sections on the coast. 

Lastly, in the same the alani^shale of Whitby, in Voik^* 

shire, is identified with i\m Kimmeridge dag; an assumption 
whicly. ^. ju n.irely inadmissible ; for the two formations bear little 
n seinblanciKo each other, coutaina completely distinct suite of 
organic remains, and have diircreal geological relations. 

It bus been considered necessary to notice the preceding pas- 
sages in Prof. Braudes Outlines of Geology,” because they 
were opposed to the couclusious which this paper was i, mended 
to establish. ' 
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Article VI. 

Heply io Mr. Herapath. By W. i t. Horner, f>q 
the Editors of the Annahof Philosophy,) 
GENTLEMEN, Bath, 

On the subject of Mr. Iferapaih's reply, contained in your 
last Number, I beg leave to exolain, that any charge of’ hden^ 
fioNtti fallacy was far from my tnotights. Wlteilier I have been 
gnilty of misrepresentation, or advanced a groundless charge, I 
cheerfully leave to our readers' decision. 

1 am, yours, Sec, W. G- Horn er. 


Article VIL 

x^n the Aciuractf of the Mensureinienf (f Heights hy One Itaro*- 
melet\ By J. Nixon, Esq. 

(To the Editors of the Anna/s of Philosophy.) 

i f E N T LK>t E N, f(h', dp, it 6, \ SVti. 

l^ui:svM!No that the comparison of heights measured as vvell 
IrigoHometrically as by one barometer might prove; interesting io 
some oi‘ your readers, 1 have taken the liberty to transmit you 
tht' folluumg list, computed horn observations made in 1822 to 
! S2.J inchisiv*\ 

TIui l)ai%.)rnetcrs funploy^ful, of the descriptioii invented by Sir 
If. iundcfield, vvere four ni number, \h. 

One by 'IVoughton, capacity marked in tJi(? table. 


Dulloud -.jr- 1) 

Newman , N 

.Ditto (iron cistern) ry J 

Enknown. v,V 


AVith regard <o the meaf^atrements by the first two mentioned 
instruments, undertaken solely with a view to ascertain that no 
gross errors had been committed in the trigonometrical obsei v?i- 
turns or calculations, and of which nearly one-half w’eif* ^ 
lo tlie guides, it must be remarked that little of flie attention 
requisite to insure extreme a<‘curacy was devoted to the gene- 
rality of the observations. Inapplicable as is tire remark to t!ie 
measurements by the other barometers, which vvere for pm poses 
of geology, uud made with excessive care, it becomes lujcessary 
to sUiU:, ni Older to inspire increased confidence in nura^ure- 
nients of this description, that there was no select ion those 
favourable circinristaaces of pressure,, temperature, &c. so esseu- 



364 Mt\ hixon on tim Aoc^ireinj of the > 

l ial t«) conipleti! success. The observations include, on the con- 
trary, not only the extremes of pressure, but also most rapid rates 
of iis variation, and comprehend tcmperuitires ranging, in calms 
and storms, from W' to 78'^F. Add to nhich the operations at 
the reference stations commenced in general much too early iu 
tlie morning, ’and were fre<juently protracted, tkspecially in 
winter, to a late hour after sunset. 

The following methods were resorted to, in 'order to ascertain 
the rate of thp fall or rise per hour of the barometer, whence to 
obtain by interpolation the pressure at the base at the instant of 
tlie observation on the summit of the raouniain. Firstly, by 
noting the height of the barometer at the lower station before 
as well as after the ascent; secondly, by repeating the obsrfrva- 
tioa of the pressure after a sufticient lapse of lime either at the 
base, or in some eligible situation in its vicinity ; and, lastly, i)y 
obtaining the pressure ut some other low station of wlinJi the 
altit\ule, as well as that of the one visited before the ascent, !\ad 
been determined trigonometrically. In one or two inst.mces, tlie 
])ri'ssure ut the summit, when the stay there, was considerably 
protradetl, was taken twice: m.^t with the erroneous i<i<a of 
ascertaining tiie rate of tlie variation, but in order to furni.Nhtwu 
independent measuvomeuts, of which the nn*an wunld probably 
be found more accurate, than either separately. 

The calculations were made exclusively from the of lablt-^ 
given in the present voldnie of the Arnwh> Twice the observed 
t< mperature of the air at the upper station being conshtcred as 
the sum of the detached thormometei-s, the deduced altitude v, us 
linally augiuenled, as jiointed out in Table VT. 

With regard to the trigunumetrioal ‘operations, as v shad pro*- 
bably have occasion to recur to the subject, I restrict m^ sell’ for 
the pn?sent to the following brief particulars. The hon/ iniid 
ilistances were, with fe^v exceptions, derived from the accural 
bases given in the. third volume of the OrUnauct^ survey; the 
re()ai8ito angles being measured on a good theodolite reading nil' 
to od''. Idle ziuiith distances w^re taken by a mosi <‘xceiieiit 
instrument, expressly designed fur the meusurement of small 
xvrtieal ares to (he mamracy of 3'^ On a comp<uisi>n of the 
res^ult.s ileiived from dltleient bases, i5cc.it wouhl appear that the 
error Hi altitude eouid never amount to ten feet, and woulil uin.^t 
probjkbl^' raiVly exi’eed us many inches. 

As does not comprise heights surpassing ITOd feet, 

we may in<]uire wht‘tiier the errors, in the case t)f the measun - 
^ Hieut by the silme method of still loftier mountains, will continue 
to increase in proportion to the elevation ? fn the first place, 
those inaecurueies arising from the impossibility^of ascertaining 
tlie exai*t (••mperature of the mercurial column, whicli gue the 
appearance of' such marked irregularity in the barometrical 
measuieiuent of jiurall dilPncuccs ofleverwill be iicaiiy coristaut 
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^vithont regard to the altitude. Secondly, the prc.ssurc 
incorrectly noted at the upper station will introduce errors aug- 
jnenting iii the ratio of die height (or rather inversely as the 
pressure observed) ; — errors which increased practice will, how- 
ever, gradually reduce to insigniticaijit quantities. Thinily, an 
improper estunate of the temperature of the air at the summit, 
allliongh it would vitiate the measurement in the ratiri of the 
height, yet granting the error of observation equal to 3^, its value 
for an altitude of 10,000 feet would note.vcetd Go feet. Lastly, 
when tile decrement of temperature diilers from the rate made 
use of in the construction or Table Vi, tin' errors will iinuease 
as the stpiare of the altitude, and may become in some instances 
a notable prooortiun of great elevations. 

i have the honour to be. Gentlemen, 

Your most obedient servant, 

- J. Nixon. 


alfoue the (ironnd Fluifr of Cfcanlones Inn, 
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♦ The tenipciKturc at the .summits fCVt. was steadily at 'C-i* iVoin 

i p. in. ; ’but ttn rcacliing llu'ir •[•mnumn middU !♦>() fetrt Inwrr, flei tlj*Tm(mjtTtr 

TC^c on nuincr‘>us triaK to ^9'^, and 44^ ! 
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Article IX, 

Anah/sia of a cri/!sta/lizeil Compound of Ift/poniirous and So/- 
p/utru: Acids, By Wiltiaiii Henry, MD, FIlS, ?cc. 

(To the Edilomoftlie Annah of Phjlnsophp.) 

tfENTLLAIEN, Mandicsltt, April VI ^ 

AiiovTthreo months ajro^ I was indebted to Mr, iMutile, an 
extensive inaiiuracttiror ol‘ sulphuric ucid and other chenneal 
products, nt Lluyd-field, near Manchester, fur the (»p[)oitunity 
of* e\aminiiit»' a substance, which was i’ound in the leadcui ]>i[a 
that conveys away the foul ‘air from one of the chauilaus 
to condense the acid, formed by buniiiijr nitre and foreign sul- 
phur in a separate vesset. The weather was at that tiim^ infensclv 
cold, and the pr/^)duct of acid had unacc*uintal>Iy hdlen otf to ;« 
great extent. It was suspected, therefore, that the veutdutiiju 
pil)e was closed with sublimed sulphur; but when examnu'd 
iuUTnally, it was found to have been completely stopped, at an 
angle where from an honzontal it takes a perpendicular din e- 
lion, by a crystalline solid not unlike fioraxin appeanince, fhe 
portion, which was brought to me, formed a solid mass at tlie 
bottom of a bottle, from winch it could not be dtiached wiihoui 
so much force us to dcstr<iy the sliape of any crystals tlnit 
miglit have composed it* VVhen kept for a <iay or t\Y<v ui a 
warm room, it assmued a soft or pasty form ; and, by MundinL; 
still longer, a licpiid of rather tliick consistence, and <»1 the >[*e- 
cihe gravity l*8ol, floated over the more solid part. 

The crystalline portion of the juass, bom which thebf|nid Inui 
been drained, but which still continued a soft solid, wu> int« n-^t iy 
acid tt» the taste, and, when handled, stained tiie lingers liL^^ 
strong nitrous acid. W'hen added to water, a rise of t/uiiptua- 
tiire of more than F. was produced, and a viiilent ellerves- 
ceiice took place, accompanied with red fumes resembling those 
of nitrous gas w'hea escaping into the atmosphere. A similin 
extrirution of gas was observed, on pouring the delirpiialrd por- 
licui of the mass into water. By dissolving a given weighi nl* 
the soliil, in a gas bottle nearly filled wiili water, gas i\as 
collected at the rate of lG*b cubic inches from grain.^. <>t 
this, which j)iovetl to he nitrous gas of remarkable purity, ratlni 
more than tcie-half was evolved without applying heat, anil tlie 
remainder issued on heating the solution. 

W lieu the crystalline substance was heated alone in -a small 
glass bulb, the htem <if which w as bent so as to pass under the 
surface of water in a rmeumatic trough, it was found to sustain a 
ttunperalurc of r. for more than an hour without parting 
with any gas; but at 2b0^, nitrous gas was evolved- A 1cm- 
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pevature, liowevf^r, of 400^ did not entiroiy dccornpos^e It ; fon 
t}ie liquid which renouiucd, when poured into WiUen gavtj ;d)un- 
<lance of nitroUvS gas. The proportion of that 'gas, disengagtd 
by heating the solid salt, exceeded what was evolved from the. 
same qujiutity by solution in water; 100 grains of the comrctc 
substance *ailording 19*5 cubic inches. Besides the permuiu nt 
a vapour was also separated by heat, which was e\id(Lutly 
liitruus acid, since it tinged a few drops of water, rontaitud in a 
sajull receiver, first greCii and blue, and then orange. 

Having ascertained that iho concrete salt coiUaincd no tixed 
base, ami that it yielded nothing but sulphuric tuad, nitrc/us 
acid, and nitrous gas, 1 proceeded to examine the projmrtjons of 
those two acids by the following sifnple methocl. 

One hundred grains of the soli/l in a soft state were dissolved 
ill water, which nearly filled a small gas bottle ; and all the 
nitrous gas, which the solution was capable of aUbrding, wu^^ 
i!xpelledby heat and collected. The liquid was then added to a 
considerable quantity of warm disiillctl water, and solution of 
pure baryta was cautiously nuiired in, till the whole of botli aci<ls 
was exactly lunitralixed. I'he sulphate of boiyta, which wus 
immediately precipitated, after being collected and exposed to il, 
low red heat, weighed 2t)() grains, equivalent to <>H grains of real 
sulphuric acid. To the filtei‘cd liquid, solution oi" sulphate of 
soda was added, and a second product of sulphate of baryta was 
obtained, weighing, when edulcorated and gently calcined, 20 
grains/ These are equivalent to 21 grains of nitrite of baryta, 
and to 7*8 of nitrOuB acid, under which view w^e may fairly r:on- 
slder it; because though it be tnie that the nitrous acid is 
instantly decomposed wlum brought into c^ontuct with any l.>ase, 
and is resolved into nitric and pernitrouii acids, yet ^he quantity 
of a base, which neutralizes the newly formed acids, mu.st indf- 
cate also the quantity of nitrous acid from which they have 
resulted. 

One hundred grains, therefore, of the crystalline substance, 
afford 


Orjuns. 


Real sulphuric acid. 68*000 

Nitrous gas (16*6 cub. in.) 5*273 1 
Nitrous acid 7*800 f 

Water . 18*927 

^ -y 

100*000 



In this case, however, the results of analysis do not give 
direct information of the nature of the original solid, because the 
elements of the nitrous compounds ure doubtless evolved in ti 
state of arrangement very different from that in uhich they had 
previously existed in the solid itself. After considering the 
Scrie^y von. xi, 2 u 
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;^abiect under variouR nspocts, it appears to mo most probablo 
f.hai the lohowinp; is the couslitatiou of the solid, the atomic 
numbers being adapted to tlie hydrogen scale. 


Salphuric aci<l, /> atoms (10 X o) 200 

llyponitrous acid,"^ 1 atom - (j.'S 

VVater, 5 atoms (0 x 5) . do 

Weight oi‘ its atom • 28!] 

Or in 100 parts, 

Sulpluiiir acid 70'07 

IlvpoiHtrous acid . . . Id-42 

Water l.vOl 


. loo-oo 


The excess of water obtained by experiment over the theore- 
tical prc»portion, may be ascribed to the solid having imbibed 
Water in addition to that which is essential to it in a crystallized 
for no 

'fhe changes which the solid undergoes w4icn brought into 
contact with water, are probably the ibllowing ; — An atom t»r 
Jiyponitrons acid (which it is convenient for our prosoot puipox. 
to view as constituted of an atom of nitrous gas luhtcti wi<h an 
atom of. oxygeti) is decomposed ; the atom of iiitnuis gas 
escapes ; and the atom of oxygen, uniting with a contiguous 
atom of hyponitrous acid, composes an 
atom of nitrons acid. This will bo 
better understood wiih the aid of the 

annexed symbols, (J) representing the 

atom of nitrogen, and (3 <>'^y*" 

gfiu. The two upper aymbobs denote 
two atoms of hyponitro\is acid, and 
I he two lower onCsS express an atom of 




a^b 

C0O 


O 

V J 1 \ 
r'<U\ 

u o 


* 'i'he cxisrenoc of f(ifponftr0t4rs mid isiU^^nr/rnus mid of Dalton, aenh pfrrufn us or 
<if'V'l/assfu ■}, though il ims qucMumcd by one or two jiliilosophcrs <if 

na'.nv, 1 l oaMilrr us evtublishai by ii variety of facts ;uul 'v^hiih I boivo 

full) s*vat»’«,l cl'jfwhcre Kicaf. of Chem. Urtb KOu. i. Mib). No < the 'ub- 

ier t can. it ajVf^fat.s to njc, exist in the miiui of any <me who auer.tivvly pcn>‘''‘v M. (iar- 
fiusstu'\ loenioir, in the first vohmie of Ann.ilcs dt < Irinfu: ct de Phy^u^ue, on 

the t'iojipounds of Azote and Oxygen. The <;eries of those coiupoianN, wJnrh wouM 
otht rwi^c have an intcryupU'd one, is ccmplftcd a< follows : 


Vi'Is* of 
nit. oxy* 
oxide (protoxide h 1 f- 0‘> 
Nitrous gw* (deutoxide). . J 

Flyponitituw acid 1 -J- l*.i 

Xifrous acid ... * < 

Nitric ra.’td . 1 - '2'A 


Atonic of Atonfic wu 


Fottmng. 

nit. 

ox. (mt. 1 r 

! voU 

. 1 

t 1 ... 

. 22 

. . 2 vols. . . . 

. 1 

2 ... 

. SO 

J vol. ... 

. t 

^ 3 ... 

. 38 

i vol. ... 

. I 

i ... 

. Ui 

. . i Vpl. . . . 

, \ 

•1 j ' 

, .Vi 
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nitrous gas, andanatom ofnitroiis acid, into winch the itpper oik s 
are resolvedby the transfetenceofanatom of oxyi^ni from the one 
1:0 the other. To confirm thb explanation, it is necesi^ary that 
the proportion of nitrous gas to the nilroas acid obtained l>y 
experimerit^ should agree nearly with the proporliim ot the equi- 
valent of the former compound fo the etjJinvahmt of the latter. 
Now.tlte proportion of 0‘273 to 7*8 approaches so nearly the 
proportion of 30 (the equivalent of nitrous gas), to 40 (the equiva- 
lent of nitrous acid), that we may consider the discrepancy as 
arising from unavoidable errofs of experiment, the fourtli propor- 
tional being in fact 44*37. 

The crystalline solid wdiich lias Ijeen above* described is pro- 
bably identical with that obtained many years ago by MM. 
Clement and Dcsormes (Ann. de Chimie,lix'.335),by mingling, 
in a glass balloon, sulphurous acid, nitrous gas, atmospherjc air, 
and aqueous vapour; and also with a similar compound, after- 
wards formed by M. Gay-Cussac, by adding to sulphuric aci<l 
the product of the distillation of nitrate of lead, which he consi- 
ders as chiefly hyponitrous acid (Arm. cle Chirn. ct de Pbys. i. 
107 ). h furnishes another example, in addition to (hose hefoTO 
known, of a weak acid serving as a base to a more powerful oik\ 
I'he combinations of tluoric acid wdth silica and with bonicic 
acid, are familiar instances ; and M. Berzelius has lately disco- 
vered others in the compounds of fluoric acid with thccolumbic, 
titanic, tungstic, and molybdic acids. These, however, diflbr 
from the compound of byponitrous and sulphuric acids in 
possessing greater permanency, so as to form with bases distinct 
genera of sails, entitled to the names of fluo-titanates^fluo-colum- 
bates, &c.,» whereas the compound of sulphuric; and hyponitrous 
acids is instantly decomposed by contact with a base, and the 
s?dtN obtained are identical with thoi^c which would have been 
formed if those acids had been separately united with the same 
base. 


Akticxe X* 

An ffisUmcal Sketch of Pbotometriflvnth Remarks. 

By the Rev. Badeu Powell, MA. FRS. 

(To the Editors of the Annn/sof Pkilosophif) 

■' . ^prit Wr ism 

To possess some principle upon which to deduce at least 
tolerably accurate measures of the absolute or relative illumi- 
nating powers'of different species of natural or artificial light, is 
of no inconsiderable importance both in respect to many points 
of scientific investigation, and to various questions of practical 
and economical calculation. 

2 .Ti 2 
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I'lidfi t1i(! former head we may enumerate several cases in 
optics, in M hicU a variation in the inteasity of li{;ht lakes ptacc^ 
nhic.h it would be desirable to reduce to some definite measure, 
no as to establish the law of the phenomenoli ; for instance, the 
different degrees of light reflected fronr a plane serfage at diffe- 
rent angles of incidence ; and the intensities of poiari/ed light 
reflected at different awnmlhs of the second glass in Maliis’s 
appmaius. 

The impfulance of some mode of comparing the intensity of 
light from the various natural sources, whether celestial or tcr- 
resivial, is also readily seen, towards a more complete knowledge 
of the conslitutiviu of things. To compfirre. in this way the 
brightness of the fixed stars, as well as of the reflected light of 
the planets, is of the highest interest to the astronomer; whilst 
to obtain similar measures of the light emitted from iticanrlescent 
and btirning bodies is not less important to the chemist and the 
natural philosopher. 

In the more mixed departments of physical inquiry, tlin laai- 
uexion between the illuminating power and the heating {or, 
according to my principle, the latent heat of the light's, in dii- 
fcroiit cases, readily occurs as a poinl, to the determination of 
which the possession of soinc standard of measnrnncnt wouUI 
be very essential. The phenomena of the solar spectrum arc a 
familiar instance, where this sort of ineasureuieut i.s of pecidi.ir 
interest. 

In relation to practical objects, the illuminating powers of (In', 
light produced by the different forms of, lam jrs, by the combus- 
tion of ditl’ercnt materials, and espwnally of the different .sorts of 
gas, liave excited much inquiry and controversy. .-Vod in rcbi- 
tiou to these, as well as the fornier topics^ with all the boasted 
improvements of science, we ^nve still to confess that no acoi- 
vate and tinexceptibnable method of measurement or comparison 
h as yet been proposed, or put in practice . 

The interest which both the former scientific questions, and 
especially these last practical ones, have excited oflate, leads us 
to hope that the svtbject inay, before long, undergo so tborongb 
and well-instituted . an , examination ^as may produce some 
method of obtaining at least an approximate measure of the rtla- 
lative intensities of light. 

Meanwhile it may neither be uninteresting in itself, nov, per- 
haps, without some use in subserviency to such a design, to take 
a. brief and cursory survey of the progress which has been made 
in this branch of science; and to make a few remarks on the 
principles of the various methods hitherto proposed, which may 
possibly lead to some suggestions for their further, improvement. 

It does not appear that the idea' of measuring the intensitv of 
light occoned to philosophers^ till at a. comjearatiycly recent 
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jjfiriod. Huygens ttirew put some hypotheru.nl icloas relative to 
(his sort ot‘ inquiry; but it would seem that Marie, a oaptuhiu 
friar, was the first treated the subject with uuy pretension 
If) accuracy ; he published u small vvoilc about the close. ol‘ the 
17th ceutSw, hut his first prmciple.s were erroneous, (See Leslie 
on Heat, p, 404,) # 

Boiiguer published his elementary work on the subject in 1 7 2!) ; 
uij improved edition by Lacaille appeared in 1700. , 

Uis method is founded on the principle that *1110 tenuity ei' 
varies as the square of the distance from the source: two 
\int:(jua!Iy luminoUrS ov illuminated objects are viewed nearly in 
llie same line, and the brighter ix^moved till the impressifuis 
appear equal ; the relative intensities of light arc obtained from 
the ratio of the squares of the distances. A modification of this 
method was used by Sir W. Herschel in his experiments on the 
quiintities of light stoppcfl by dificreut media (Philos, Transac. 

and in various forms it has been employed in nurni;rous 
other experimental researches. 

f/tirnhort, about 1700, published his treatise, where he intro* 
flitced tiic term Photmuetria. Prof, I.eslie censures soimr o)‘ his 
imestigations j while he allows him credit for genius ami origin- 
alily (Lvslie, p, 405). He proposed llie thennometrical prim'i[)!o ; 
hut admitted the diftcrcnco between its indications and the 
df'grta: of illuminating power. 

Cfuiht Hainford proposeid a new method by’' a comparison of 
sliadow.s ; for which an apparatus was couirived, to which he 
gave (lie name of a photometer (Phil. Trans, \oL 84). The prin- 
ciple was a nn»dificutiou of that of B<)uguer; the sliadtnvs being 
equalized fo tlie eye, the. ratio of the squares <4 the distanct’s f)f 
the liglits producing them gave the relative inteusilies. In allu- 
sion to methods on tbesti principles, Prof. Leslie oliserves, that 
** machinery of smdi a complex nature Is by no memts enlithal 
to tl)e name of a photometer ; each ob.-jervation peifoimj-d by it 
is really a distim t process of experiment, and which rerjunes 
(lexicrily and ^kijl in the operator/* (405). 

Put it is to be observed that all these me thods me*rcjy 
t%uiiparutive ; we have no invariable standard of light, to w Kioli 
«>thcr s[)ecies or degrees of illumination are referre.d; no absolute* 
point of departure from which a scale of intensity coaiuicnces. 

Hr. R\tchie, in a paper on Leslios Pliotumeter^ vkc.” iu Hu*. 
I'dinburgh ,lournal of Scieiice, No. 4, maintains that the methorl 
of shaflnws is defbetive when applied to light of d(tieront colours^ 
in which case, suys, it is impossible to bring the ^hudo\v s to 
the same degree of density, ana that a diftbrence in colour will 
alw^ays he perceptible. 

Another modification of the principle of comparing inten.sifli>s 
was adopted by Sir \V. Herschel, for measuring the relufiuj itlu- 
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minating power of the different primary rays'(PhiI. Trans. 1800), 
V)ut it, perhaps,; was not susceptible* of any great degree of 
ucc\u'acv\ || 

The method employed by M. Frauenhofe tin his researches ou 
the specfniin, for the same purpose, consisted in having a diago- 
iiul mirror placed at the focus of the eye-tube of a telescope »so 
that its edge bisected the field of vi^w. Us surface being illu- 
nuinvted with variable intensity by a lamp having an adjustment 
tor that purjpofi/?, the light was equalled with that of the coloured 
ray seen in the other half of the field : hence from the squares of 
lfi<* distances of the lamp, the ratio of the intensities was deduced. 
For a particular description, ^ee Edin. Phil. Jour. No. 19, p. 32. 

I will not here enter upon the objections wdiich have been 
rai’^ed to this method in Uie particular case to which it was 
applied : they may be seen in an ailicle oti Optical Discoveries, 
in the British Critic, No. 1. Quarterly Series, p. 267. But tliosc 
objections will not apply in general to its application as a photo- 
meter for other experimental purposes where the lights do not 
lUfier much in colour ; the only difiicuUy in these cases would 
be, that the absolute intensity of the light of the lamp cannot be 
dept nded on as an invariable standard. 

Various modifications of the principle <^>f comparing the 
impression from unequally illuminated surfaces are referred to by 
several tmthors. Tims M'. Biot mentions the method of compar- 
ing the distancCvS at which a book can be read muier diftcvenl: 
illuminations (Traite de Phys, voU iv. p. 642, vote) ; but all such 
methods must be allowed to be open to considerable uncertainty. 

But w'o have now^ to turn our attention tonujthods of an entirely 
different kind. The principle suggested by I^amberf has been 
already adverted to : he seemed to take for grviuted as the basis 
of his mode of measurement, that the beat produced /ny, or at all 
events accompaf/i/iug the absorption of light, must be, generally 
speaking, proportional to the intensity of light acting; but it is 
far from clear whether he had ascertained how far this heating 
etfect might be considered a property of light, and whether he 
w as aware of any distinction to be drawn betw^eeu the solar and 
other serU of light in respect to the heat accompanying or 
be longing to them. *At the same time (as 1 hawe already 
observed) he clearly admitted the distinction between the. iuteu- 
attu or quantitt/ and the iUmwiatiug power of a given 

iukmsity of^ny particular light. 

In going upon the same thermometrical principle, Prof. Leslie 
has taken the subject in a more extended point of view: he 
connected the idea of such a measurement w ith the theory lie 
considered established from bis experiments; according to 
w hich the indication of heat would necessarily be a correct mea- 
sure of the intensity of the rays. 

h\ his w^ork ou Heat Q304, p, 160), he mentions as an esta- 
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bibhed fact, that if a body be exposed to f lie «un'4 rays, it wilt 
ill every possible case' be found to indicate a, measure of heat 
exactly proportioii|il to the quantity of light which it has absurl^ed, 
and suggests several experimental metliods by whicli, ho says, 
the exa^^t^proportionality may be shown, aud that it depends on 
d' 4 .rkne 8 S of colour. 

h full account of the principle, construction, and upplicaliou 
of Iris photometer, is given in ch. xix. A short sketch may be 
acceptable to some readers, especially in reference to the oiyec- 
tions presently to be noticed. 

This instruineut is constructed with a view to uieasuro the 
degree of heat produced by the absorption of the solar rays, dis- 
tinct from any other heating influence. 

On exposing a delicate blackened thermometer in a glass case 
to the sun atdifrerenl elevations. Prof Leslie found the relative 
efliicis correspond ex*?ictly with l^ongut^r^s estimate of the inten- 
sities of light al the same obliquities (p. lOH). 

From his lonner ex[)eriinciits, he conceivi?s it proved in gene- 
ral, that light vmd heat are convertible ; or that heat is t»nty hghi 
iu a stale of cumbiuation ; and upon this assmuptioii, tho ab.sorp- 
tioM of heat by a black surface must be un exact measure of ilic 
.inleiisity of light. 

The piiutpmeter, as is well known, is essentially a diflerenliai 
iherujomotcr, having one bulb of black enamel wliich absorbs 
the rays:, the oilier transparent, so that the temperature of the 
Hiirrounding air ^locs not affect the instrunieiiL 

1‘lut accumulatiua of heat in tho bulb will of dourso bo modi- 
tied Ivy the rate ofits >oib.scqueut dissipation. This is incroi^sed 
by any f^^itation in the' air; hence the whole is enclosed in o 
thin glass «*nse, wlucli does away this source of inaccuracy 
(p. 413)* The temperatiu'c of the black ball continues rise 
111! the ucce.ssiou of ht:at is balanced by the loss (p. 42b) : the 
cH'ect is unaltered by the size nr flrickacss of Uu; ca,sc (jn 2i3.>). 

Various suggc.stioiis lor the application ol this iustnum ui ii\ 
<iifl'f*reut questions of sciei^ibc uud pmctical mterest, are lyveu 
in chap. XX. : also in his Description of Instrument-^,*’ ivc: 
p.FK ^ \ . 

The merits of this inslnunenl have of late been much* c;ut- 
vassed ; iu particular, IVJr. Hilcliie, in his paper before referred 
To (p. 322), has discussed several of the principal objecri'Uis 
which may be brought against it ; these are brirfly the inflow- 
ing : — L The quantity of heat radiated from the black ball wiil 
vary with the state at the sky, &c. ; the wind Vill also utiiict it 
(by affecting the case). 2, Ueflected light interferes witli 
effect of the sun. 3. liluminaihtg power cuunot be measured by 
it, but only tlie quantity of light; the foriuor diHV/os with the 
colour of the light. 

In the same paper (note, p.323), it h stated thal; l>i3* iurnei 
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and Chri.sti»on found the photometer affected by simple heat : 
hence Dr. Brewster concludes that no confidence can be placed 
in the instrument. 

In Mr, Ritchie's uddiiional observations (Edinb. Joorn, v.p. 
104), he ascribes Drs. Turner and Christisorr® result tct using a 
portable photometer, the heat rising to the top of the case, and 
Ulus affecting the upper ball. He also states these further 
objections; the imperfect and unequal transparency of the case 
causes the (Quantity of light admitted to vary; and the light 
reflected from the inner surface varies at different altitudes of 
the &un, AVhen the light is vertical (as in the toirid zone), the 
upper ball will act«os a screen to the lower ; in this case, also, 
part of the light falling on the lower bulb is intercepted by that 
part of it where it joins tlmstem, and thus excites Jieat, 

These ohjei^tions appear to mo to he well deserving attention. 

1 long since found that in using the instrument great differences 
Apjioared in its indications, iinaer different circnrnstanceH, which 
nuist clearly ha\c^ lieen owing to Boino of these interfering 
causes. 

But there is another source of inaccuracy which deservt .s 
peculiar notice. When light is absorbed by the black bulb, the 
substance of the black glass in the first instance becomes heatctl, 
and this belbrc the heat is communicated to the eiiclosed air ; 
owing to ibis the glass expands ; and thus the first etieci is 
either an apparent contraction of the air, or a very diminished 
expansion ; and at every successive instant, the glass continues 
to receive more heat, to expand, and then to communicate heat 
to the air; so tliat the effect is always retarded until the teiiiper- 
uture of the bulb becomes stationary by the balance of ladiation, 
wlieu the temperature of the enclosed mv cmitinues to rise iur a 
short time, till the e(|uilibnum takes place in it also. I'jic 
rxpunsion of the glass being now stationary, as well as the effect 
fUi the uir, ihfi actual observed eftfcct is the difference of exptui- 
sion of glass mid air; but each of ihesC' is proporiional to tho 
of heat, and consequently tl^r difibvence is so likewise. 
Ucnce results ubtuined by taking the initial \ate of rising w ith 
this iu^^tnuu€nt are not coinpamble, except when the difference 
of intensity in the two'cases is very small, or nothing. The 
results obtained by observing the point at which it becomes 
slauonary can alone be relied on. 

Prof. Leslie proposed, among otlier applications of his photo* 
meter, its employment to measure. the effects of the different 
rays of the pmmviffc spectrum; in this case^ the distinction is 
sufficieutly obvious that it applies only to the heatings and nut 
to the illuminating power of the rays. 

It may be matter of question, how far some of the objections 
to this instrument, just adverted to, nuiy show its ntifitucss for 
giving accurate measures of the kind here proposed; there are, 
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liowever, one or two particulars which it certainly will servo to 
exhibit. 

For example* it will serve to sho%v whether there be in the 
spectrum formed by a prism of any givcMi substance any exteritu’* 
iieat beyo^c| the visible rays : that is to say, any heatinfj powers 
of a nature transmissible through glass, and acting on the black 
bulb. . It will pot measure the (inantiiy of such enect, nor deter- 
mine the point; of maximum; for in this case, there is un addi- 
tional source of fallacy besides those acting iu other cases : tliis 
js the circumstance tliat when placed on or near the boundary 
ol’ the spectrum, so that only a part of the bulb ivS within it, or 
that rays of diftereut powers are acting on dilierent parts of the 
bulb, the balance of absorption and radiation of heat isgreattriu 
favour of radiation than in those positions whore the whole bulb 
is equally immersed in the same ray. The effect ofe\j)ansion in 
ih« glass is also diflerent : so that, independently of other sources 
r.f error, such measures are not C(»mparable with those in other 
]vavls of the spectrum. These circuiustaners, if not suilieieiUly 
attoided to, hxx'ojne sources of error to a considerubhi amount, 
and in some instances may lead to the most co!itradi{dory con- 
ehisious.'^ At uU events, in cases where (he object is merely to 
determine the existence of a particular heating eilect, not to 
meusiire its magnitude, this instrument may be fouiul applicable, 
or where only a rough estimation is veejuired, or merely to observe 
whether a, considerable increase 4>r decrease of effec/t takes 
place, it may, witf; proper precaution, be found usefid. 

in Mr. Ritchit?.’s second paper (Kdin. Jour. No. 5, p. 107), he 
gives the method used !)y iVlr.llerscliel for obtaining an uccurale 
measure the heating power of the sinfs rays. This method 
wrts dvseribod in a letter friun Mr. IL which formed ]v,ir( of u 
comnmnic ation from Mr, 11. rtfud before the Iloyal Society iu 
1S2.J, but lias not, that 1 urn aware, been published any where 
i)ut in the paper above referred to. It consists iu exposing iu a 
udass vessel or large thermometer, udi:ep-bhu^ li((uid for a gi\ eU 
nine ft* the direct rays of sun : noting the incjoase of tem- 
perature, which is purposely rendered hut small by properly 
ad justing the capacity of the instmmeni; then shading tliesuV;^ 
direct rays, and leaving it exposed for ah equal time to the ‘free 
iiitluenoc of all other healing and cooling cauKus, rufliation, 
conduction, wind, &c. and again noting the eJtect of these, 
I'he same difference of these, according to their •signs, is the 
etfect of mere solar radiation. Dividing this Vjy the time ol’ 
exposure, the momentary effect or differential cbeflicient, which 
is the true measure of the intensity of radiation, is obtaincfl, 

^ In pATticiilai’ I allnde to somerMtilts which have fallen witliii’ my 
1 obtaincil sometime sigo .some apparently singular Iiulications rcspveuajt? the heating 
pt»wer of tlit' solar spectrum, and cannot at present perceive to 'what source oT fallacy they 
t:aa be traml, I ^haU probably take a future oppoftvnity of rccurrhii^ to tliis subject. 
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Availing myself (observes Mr* 11.) of the ingenious remark 
*of Mr. Her>schel, I have been enabled to obviate the objections 
to which Mr* i.eslie’s photometer is obviously liable ; and ^an 
now employ it with considerable accuracy as a measurer of tlie 
sun*s radiation’' (p. 107), , ^ 

With the view of, in some measure, obviating tl^ie objectiou 
against Leslie’s photometer, Mr. R* (in a paper read befojre the 
Koval Society in 1826) proposed coating the interior of the bulb 
with a black substance. This improvement, however, is super- 
seded by his own pJiotomeler, an account of which is given in 
the Phil. IVaus* 1826, Part 1 ; and some remarks made upon ii 
)n the Udiu* Jour^ of Science, No. 4, p* 389. These remarks are 
particularly deserving attention, in reference to the practical 
object of comparing the relative iiluminatiag powers of different 
species of gas* 

This instrument was, in the first instance, invented upon m in. 
ciples deduced from the author’s theory, in which, with Prof. 
Leslie, he supposes light to be merely cal<;ric moving with great 
velocity ; and that heat is developed in black substances by a 
conversion of light into heat : however, without entering upon 
theoretical discussion, the construction und action of the instru- 
ment are of u nature culcuiated to avoid\he errors just ulludr d 
to. It consists of two air-tight chambers connected by a bent 
tube, containing some coloured liquid, having their outer sides of 
glass, and within each a diaphragm of black paper. Tim Jighi 
aJmiKed through the glass is al)sorbed by tlie black paper, and 
there giving out its latent heat, the leuiperaturo of the em.lused 
air is raised. Tw'O lights placed on opposite sides of the instiu- 
nicjit are compared by measuring the c(‘^pective disttiUK'.es (Vom 
(he iuslrumeut necessary to keep the interposed liquid stationurv . 
Tliis instrument possesses extreme sensibility^ it is adected hv 
(lie light of u candle at 20 or 30 feet distance. The author ha.^. 
however, cajulidly ucknovvledged the inappliculnbty of any 
method for coinpuring the iUinuinating powders of ligiit of difler- 
ent colour and quality; ami in his p^er (above quoted), he con- 
. eludes by saying, that this celenmted question which has of 
lato agitated not only the philosophical, but even the <‘.ommer- 
ciul vvoiUl, has not yet received a Svolutioa sufticiendy accurate 
to commuiKl the aiiscnt not only of file impartiul observer, but 
evcMi that of rival companies*” (p. 325,) 

AU (he vavieties ui what has beeti termed the photometer, 
upon the principle of the lieat developed by a black surl’ace 
absorbing the rays from a luminous botiy> are founded uu the 
assumption that the heat thus produced is exactly proportional 
to the intensity of light incident; but aithou^ii this iieafing 
effect ha6 been proved to be associvited with the hght in the most 
inlimafe manner, m a way which I have proved to be strictly 
(analogous to latent heat, haa not been shown by experiment, 
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nor would it follow on my principle, that any invariable or neces- 
sary proportion aubsists ‘between the heating and illvnninating 
power ; and in some cases the contrarv is decisively known to 
be the case: hence when the term photometer is applied to 
instruineijits or apparatus on the principle of comparing the illu- 
minating intensities ; in point of fact, a totally diu'erent meaning 
is attached to it. In other words, there is a want of definiti<m 
as to what it is that w^e intend to measure. 

The quantity of light, or its denniUf^ may, in certain cases, be 
calculated upon optical principles; but it does not necessarily 
follow that this bears a proportion to the healing clfect. Still 
less that it is ;.iropor(ional to the illuminating* cHect on our eyes. 

if tliis last ae the point to be measured by a pliotomotcr, it 
evident that the standard ultimately referreil to cuji be* no other 
than the human eye. 

Whe n two lights of*diftbrent intensity are simultaneously pre- 
sented to the eye, we are unable, by tlie greatest dcgrcjc of cxjie- 
ricnce, to detennine with any sort of numerical accuvjuty the 
ratio of the illmainating effects ; l>ut there are cases in which, as 
we liave already seen, by making the lights undergo certain 
niudificalions, aii ostiaiate may he formed, ^uch are the methods 
propr»ed for deducing the ratio from tlic means cin[>loycd to 
efuoilfze the lights; and of this equalization (at least wdthtu 
ca rtuin limits), the eye can very siifiiciently judge. Anotln.r 
siioli piinclple may be that of diminishing the light till it actually 
vanishes, or ceases to produce any impression. Tlie diHbrcnt 
<legrees of attenuation necessary may give the ratio of the intea- 
suies in different cases. The degree of accurat y to wlncli any 
such dfdorminvitions may ho carried will dcpeiid entirely on the 
nccuracy with which the eye can judgo of the ecjualization of 
til*; lights, or Uni pomt of evanescence ; but the objtu’t. !<» be 
measured is ;m impression made upon the sumo organ. It is 
consetjuently to be remembered in all such researches that tint 
same unceviainty attaches to the thu/g to be measured, ais to the 
.^laudard by which the measure is attempted. 

lb)oa the consideration of the inherent diflicuitics unrl pnerr- 
tainties of llie thermometrica! method, even in its most imohjcc- 
tioriahio forjn, it seems now to be ailulitted that wo can Vdily 
look for accurate comparisons on some modification of the prin- 
i il-ic of equalization of light ; but as yet no method coml>ining 
sinipiicity and accuracy of application with soiiuflness of j»rin- 
ciple has been proposed. 

With respect to the general principle of eijualization, many 
methods by which it may be effected will obviously occur, d'ho 
methods hitherto alluded to vdi go upon the plan of altering the 
distance of ouo of the lights, but in some cases other principles 
may be resorted to : for example, wdth gas lights it is easy to 
alter the latensity of one by regulating the «uppiy. Tliis method 






>vas adopted hy l)r. Fyfe in his experiments on the illuminating 

1 )Owers of oil and coal gas (Edin. rhil. Jourii, No, xxii. p. ^167) ; 
>ut he ek^tlmated the intensity by comparison of shadows j the 
objections to which plan have been already adverted to. 

Dr, Brewster has proposed a photometer on the pjinciple of 
viewing a luminous point through a telescope, and drawing in 
the eye-tube till its image is expanded into a luminous circle. 
The intensity of light in this circle diminishes as the square of 
the dist^tnce from tlie point of distinct vision. (Treatise on Phil. 
Instruments, p. 47, 206), 1H13. 

The method of comparing different lights suggested by this 
author is that of thus attenuating the light till the disk becomes 
invisible, in each cpe ;■ and then comparing the srpiares of the 
distauces for the ratio. 

In trying this method, the great diflicuUy I found to be that 
of being able to say precisely w hen the object did actually disap- 
pear ; tlius no reliance could be placed on this n)etho<l for any 
thing like accuracy. 

But Dr. Brewster*s principle might, with much greater pros- 
pect of success, be applied to a simultaneous comparison of twt,' 
lights* Two similar telescopes might have their eye-tubes lived 
in such u position that the extremities next tho eye sliouM lx? 
close together, and the object ends diverging to tiie lights, but 
only forining a srviull ana:b\ The lights should be distant, and 
the dispbecuaeut must take place in the object tub(,% Iht* ey(?-tubo 
lemaiiung fixed. A piece ot ground glass shoubl be placed dose 
to the eye-holes; and the hiniiiious images might be viewed 
simultaneously as formed upon this; and tho equalixation thus 
elfected. From some rough trials, I am inclined to think tliat 
this method might be found very convenient, and generally 
upjdicuble ; and in its priru.'iple it is certainly susrejitible o( 
more accuracy than any*^ other of the same kind. A (‘onvtuvient 
Ntand and appanitius fur fixing the telescopes, and drawing Iti 
the tubes, miglit be readily devised. 

One otlu^r principle 1 may here mention, which w as originally 
suggested by Rouguer, vuxl which, perhaps, may he applicable 
to tins sort of ineasurfriiuent. This is the fact that the image of 
•a Iiuninous oijject, forme<l by receiving ihe rays through a minule 
aperture on a white screen, varies in the intensity of its illumina- 
tion according to the size of the aperture. By contriving a 
variable aperfiire, u method might, perhaps, be thus affordtal of 
c([ualmng two lights; but I hayc not subjected this idea to 
trial. 

It is confessedly doubifni whether any such methods would be 
applicable, except in those cases where Nve have the lights under 
our command ; i>ut in the instance of a comparison of different 
artiticial lights, they may, I conceive, be not undeserving atten- 
tion ; and the difficulty arising from difference of colour in the 
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flames might be got rid of by receiving the light through similar 
prisms ; and comparing in each spectrum the same coloured ray, 
which, tliongh it might be neitner rigidly homogeneous, iku* 
precisely the same compound in Ute two cases, would'be a suf- 
ticiently near approximation to enable the eye to judge of the 
fHjuali/atloa of intensity; the relative space occupied by tlu^ 
saiue colour in each spectrum should be measured ; ami the sum 
oi’lhe relative illuminations multiplied into the relative spaces, 
will give the ratio of the resulting compound illuminations* 
llut it must be confessed that to be obli<^cd to have recoutso 
to Muh troublesome operations and calculations in every mea*- 
surement will probably make this method iuappUcabie for 
general practical purposes. Nor indeed, according to a remark 
l)efori? made, can the name of a photometer be properly applied 
To un apjniratus, in using which so much renunns to be done 
besides obtaining the simple indication. In saying this, I am of 
course going upon the assumption thatdifierence in colour inter- 
feres to an injurious amount w ith the power of judging of the 
cMpraiization of bghts* But, perhaps, this may not in practice 
be* found so insuperable a difliculty that skill and e\|>enence in 
fhe operator may not sufljcicntly overcome it. At all events 
tfu re are many cases to w hich this metliod may be applied witlw 
nut any of the" additional precautions here mentioned. 


• Article XL 

On ihe AUeraliom lhatmmi tiecessarUy he made in the Sf/siem of 
ChfiHu'al Mineralogy, in eotniequence of the Property of homor^ 
pfwns liodies to nfdace one another in indeji title Proportions. 
By M.J, Berzelius*’^ 

Kvkr since chemistry took part in the classification of mine- 
nils, and observation of their external cliaracters consecjueutly 
ceased lobe exclusively admitted in the determination of species, 
the chemical method nas met wdth a difliculty in the projuu ty. 
which certain oxides po.sscss of mutually rculaciug each other, 
without any acconipanyiug change of crystalline form; whouce 
it happens that when those oxides form colourless compounds, 
oi neaily equal specific gravities, no dilierence is perceptible in 
the crystal; it can only be discovered by cheijiical analysis. 
jNctwithstanding their definition of w'hat constitutes a mineralu- 
gicul species, the schools of Werner and IJaiiy have ninge<l 
crystals of dilfereut cuumositiou under the same species; ami 
to avoid this difliculty, ilaliy was obliged to admit accidental 
mixtures, moulded in the form peculiar to a species, by the 
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cr5''st:i3ill57ing povver of itsi^constitueiit parts ; but at the very time 
when the results uf accurate chemical arnalyscs began an uncer- 
tain contest with that principle of Haiiy’s school, which consi- 
ders that Iwo hodicH of different eompontion can never have the 
same crxfHaLlme fotm^ unless it belonpr to limited fofrns^ {J\)rrne& 
limites)^ the question was all at once decifled by the'epportane 
and unexpected discovery of M. Mitscherlich, according to 
which, bodies composed of different elements, Imt of an equal 
number of atoms similarly conduned, assume the same crystalline 
form, MM. Rose, Bonsdfjrf' and 'rri.lloWachtmeister, have 
already profiled by tlu* liglit wl/od: r.?- covery has thrown on 
mineralogy^ and pj;ov(Ml tjiat t];> :• » . ^5i*d pt/roxcncy ampbi- 

hidcj and glirncf contuiiia grr'o * t < f djtferent compounds, 
formed in an analogous niuniMu . le* n if a species, according 
to the received definition, be com,. ;1‘ combinations similar 
m their elements and in lluur iJie three crystalline 

forms abov<>nKnitii>ned nni^t .. ^ mnuber of niineraU 

ogical spitcies ; tor nuc'.t oi‘ f •. ;nupInI)ole^, and 

garnets fr<nu diiVrrmt h-cuhti. s, .bn’e r ir n\uiibei and pro- 
portion or<'tK;i}' eieinont.s, all r.- ••'i.d' e u; nls are combined 

in the same innmior, lieuev, , ri c* is no naueralogisi 

who would not bo sic. /Red /c . .. » ' in ng a nartie'uhn 

species of every ampinunltf o; e- • C'Uie:enti\ eemposed, und 
yt;t, on the oti er haiu.b lliey cann. i with uay greater nropiicty 
lie considered as identical \t !.at, therefore, is to be clone ^ 

1 dniiut bt*li<!ve tiiat oui kuocvlodgeisyet suihcieutly advanced 
to enable us to givi' a satisfactory answer to Uns question; and 
hence arises tin diflundly of a first aitempi to treat miucu'alogy 
according to encnnioal principles, Jf, on one hand, ii bo true 
that, i o garnets, for instance, having no other common clement 
but sdica, cannoi be considered us of the same species, it is nut 
h'>s M> on the olhev, that they may difier inuu infinity of ways , 
and, as we must not assume id» /rical what is not so, nor 
tjstaVibsh endless viiriet.! we ; l. seek between the»se two 
extremes that just medium wir. ' by no means easily found. 
A mean, howtw er, wc must ad. ju ua on the condition of abau- 
donmg it for a Iietter, ulum t!)/ i.\ril>cr progress of the science 
shall Slave enabled us loVlo so 

(i is now clear, therefore, lb;o the hitherto generally received 
tieiiuition t>f u miueralogioal ^^pecies, ihe same elements combined 
in ih.' unc pr:\;miions^ whether we add Huiiy’s expression, ivit/i 
the s ‘te linufcil cri/sia/iine forms, or not, can no longer bri 
admi red iu every ca^e in which isotnorphous substitutions inter- 
fere; and, till a generally applicable j>rinciple shall have been 
discovered, wc must adopt a particular moile of viewing lliose 
cases. On one hand, the crystqiUine form, on the other, the 
formula of composition mark them as a g^oup of combinations, 
which, by their greater on less mutual conformity, perfectly 
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resemble tlje velatitm of cjcnus ami species in zoolm^ncal classrh- 
,-ation. The sem’-S U determined by the cUeviural Immula ai.d 
,t.,. .geometrical fmm ; the species by t.he elements, l or ciea cf 
.•Icanu'ss, let us take an cNample from f.ie garnet. It.' rvstal* 
line form is generally known, and the formula oj its composnmn. 
ac.cording to M. Trolle-Wachtmeisi.cr (b. s'gunymg niduahy is 

- W tSi + 2 ’r Si. These ti\o fon.mlm determine the gemrs 
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derived from" a siuidar circumstance. Here then 'V' 

species, and varieties, orifUieword genera be objedeal u, wc 
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have species, subspecies, and varieties* l^Vhat I have said of 
garnet and chabasie applies equally .to pyroxene, aniphibole, 
mica, &c. 

But these ideas cannot be applied to general systematic clas- 
sification, without producing a deviation Irorn the usual inethod. 
Certain general formahn of chemical composition clu if.ot present 
the same crystalline form ; for instance, felspar and albite have 
the same fornmla, but not the same crystalline form* and' must 
consequently be considered as more distinct species than two 
ganiet.s or auiphiboles of difierent composition. 

f shall now ondeavotir to show that the difliculties may, in 
great measure, be removed, by means of a change in the iJut- 
inical classification. In a former essay, I denionstrrile.c! that the 
products of the mineral kingdom are Lest arranged in the order 
of the electro-chemical relations of their elements, and that the-> 
may be placed according to tin ir most electro-positive, or 
clectro-negativo principle. Each of those methods has i*s 
advautuges, and may be equally well employed* In my essay 
on Chemical Mineralogy, I have grouped the families according 
to the electro-positive elements, because most of them, in ilujr 
combinations with the electro-negative elements, impress 
them particular clvavacten», which are preserved, more, or 
perfectly, in all minerals in which they exist; such are had, 
copper, cobalt, nickel, iron, barytes, ; and since these com- 
pounds are often the objects of labotirs, whose end it i.s tr» 
extract from them ii like cdectro-positive substance, it appeared 
to me that the facility of applying the science to practice, whicli 
results from the circumstance that the combinations of thesi; 
metals form separate classes, would equal the advantages of tin* 
otlier mode of classification, which, however, is not to be 
despised, and in which all the metallic sulphuiets, for in.s({in( e, 
as well as all the silicates, are arranged together. At that tinnr 
the difliculties arising from the changes between isomorphous 
bodies were not foreseen. On considering the modifications 
which that circumstance, now fully established, must introduce 
iu systematic arrangement, it is immediately evident, that where 
isopK/rphous changes most frequently occur, classification, if 
not impossibli', must at least be more diftlcuU. The excelient 
labours of M. MdscherVich show that substitutions may 

take place between electro-negative, as well as electro-positive 
bodies, without changing the figure of the crystals ; but in the 
combinations presented by the mineral kingdom, frequent 
changes occur between the most common positive bodies ; 
whilst among the negative, they have only oeea discovered 
between the phosphoric and arsenic acids, bodies of rarer 
occuiTcuce. If negative iaouiorphous bodies, with sulphvn, or 
silica, were as frequently met with in the mineral kingdom, 
either classification would present the same difficulties : there 
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tiiust be less, therefore, iu arranging bodies according to f heir, 
electronegative principles. However, when W(i Jitteni|)t to place 
compounds that are liable to vary from iho isomorphism of their 
bases, we meet the same diihr.ulties in arranging tbeiit togetlu r 
ns in the ][»i;>de of classing them according to the rnoi>t clcctro- 
]K)sipve elements ; but the diHiculties are of less impoitaucr. 
[ have shown iu my former essay, moreovcv, not onl\ (hat tito 
elect lu-iKgalive disposition has many advantages, bet also that 
al! the oxygenated compounds being in that method iin*aug(‘<l 
niuler oxygen, the first cla.ss in mincralog\% that whicli is purely 
iuoiganic, IS thereby subdivided into two parts, one containing tla: 
oxifhOt <1 iniiuaals, arid the otlu?r those which ilve not oxidattni. 

in all fi.rmm' sY^tems, including t)K»so of Werner and liaiiy, 
;utMn[»ts tiiive been made to [)roservc tlie advantagi^ ri-suhing 
t/om a classdicatiou according to the positive clcmcfit. Mach 
inefal, prujjciiy So lailhal, cimstitutcs in (hose stems a tannly 
whu:li embraces all its combinations. W e mu.st re.nouiua: thcv. 
i-ohantage, in a. claMsiticatioa according to llic negative pun- 
rij>h . Mure than oin^ inincrah.)gist, perhaps, will not hke 1«» 
'•.c< k f.» inuj, cu|>}a*j, or silver, in .several Ikmilie.s in wJiich tht\y 
are t'oiuid drspeisctl. ! must, therefore, show how the class! ti- 
caii..m according to the positive element may be adapted to the 
ismrmrpliuus changes* The compounds of garnet, tourmaline, 
jjvroxcne, may bo placed under several bases ^u^^t as any 
na nd may hg jduced uiKler its sulphate, i5wc. ; and thus tlie names 
^d’ aluni, ganict, or, tourmaline, no longeu’ (lenote mincrulogical 
jjecies^ but merely indicate modes of combination ; st ill, how * 
^ vt r, tin* exchange, of bases, amongst compounds in indefinite' 
pro})oiti<)ns,^ tluovv.s some Uoubt on the plact; that should h ’. 
a''^iL:ncd to such .ir such a garnet; and ^so^letinles the Mumc 
Midividual may, with equal propriety, he arranged in inoro 
places than one, which always shows a vicious principle iu ( las- 
'ilication. Thus, adopt wIkT method we will, we cannot, if wo 
f'dlow the principle strictly, avoid meeting with something which 
shocks us by its novelty; but 1 must add thcrt^^e are not to 
1 eject a thing as false merely because it is new. 

It sc<>ms then to be dcmc/nvtratcd, lirst, that ju the presfuU 
state, ui'our knowledge, it is impossible to determine s.itisfact'^* 
rdy, wltli regard to minerals in wdncli isomovphous suVisliluti.m 
})re\ails, thpso that compose mineralogical sp(^cies ; and 
strcoiidly, (hat us the mterchanges occur chicHy runong^t tin: 
eh c(ro-pqsiti\ e principles bl’ minerals, (Jn ir clas.sihcatton, 
arciudinu* tlie most eioctro-posjUve princljjh:, canm.a I.m* 
employed without groat difficulty- 

In a system which classes minerals according to their mo-t 
^.:U:ctio-nrgalive eienicnt, couipomids in wdiicli isr ji)o/‘pf> tK 
hiiscs leplacc one another may bo naturally arranged neidrucl) 
ether, and it is of less conscajuunce vvhether wc .-iepaiatc tiic 
.NVa\^\c> vuL. XT. --*• 
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iaiiioraU i)ilo different specie?^ or not, provided we know \\hat 
U j\ot perleotly identical, and that, ii\ the particular clescrip- 
tu)n oftljo system, \v^ indicate the limits, -and demonstnite that 
tluKSc. species may vary without end. When wo strictly adhere 
t> electru-ne^ative classification, the compounds, cspechilly in 
ilic ^;r:e:it f'aniilie.s, arrange themselves in so striking a'^manuerin 
the order of their external characters, that they could not i)i‘ 
more comjdetely so classed even according to tlie system of 
Werner, in winch the analogy of the external chavactei>, is the 
predominant pjinciple; a circumstance which certainly mnsf 
materially fav<>ur I he adoption of this method. 

I shah now att.eiipi a ntiic^ralogieal arrangomeiit a( cording to 
the ij(*gative, elements, prcj^erving the grc:it division of* niiia ra!'' 
info two chissos, one containiiig thotse of inorguitic, tin-. </iher 
tliose of organic, coinpositimu The first coin[)iehends eicJnciJi 
families, vvhicli succi^ed each other from ihejuost posifive to » In- 
most negative, in the following ^ordor: iron, co][)j>t r, l>i.'>ini;th, 
sil\er, jnercury, ptdludium, plaiina, osiaimn, gnid, frllmiiint, 
antimony, arsenic, carbon, azotii, selenium, sulphur, uwgt fi,.md 
chlovnun 1Tic eight first ar<‘. composed rif c-nly one, or two 
sp{;cies ; but the rest contain a grca.t mimibeif’, and unrh r osyger, 
all the oxidated minerals arcj arranged. Jt !vas not ap'pe.ui d <*, 
me to be useful or (yunvenient to subdivide these eighteen faun - 
lies, and tiie distinction between oxidated and non-oxidiOid 
l)e*dics follows of course. The place vissigned to chloritu*, winch 
cn.mies ujYor oxyg'Ctb de viation from tli:\t strict oritev, which 
iuay be di-fciuletl on the gnaiud that emlorimt expels owgen 
even from the strongest bases, and is itself cxjielicd by owin n 
only from the weakest; and in the acids which it fcrJ^is, (h!.*! nic 
IS positive with respead to oxygen, am.l conse<juciiily .slnmld 
precede it. I U.ive placed it, however, after oxygen, becim^* 
this last family terminates with salts, and that of chlorine i.* 
almost wholly composed of salts. Should iodine be Ibund tn 
belong to the miner^ kingdom, f she>uld place it between (cxygcn 
uud chlorine. * < 

> (To cjnUtfUt:o\) 
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Analyses ov Books. 

*'lu InlriKinction io the Studf^ off he Luiri; id' Chcmii’nt Combi uti^ 
(ion and fbe Atomic Theorii, drau'U up for the IJiC of Staden/s, 
By Iwlward Turner, Ml). ITlSli. Lecturer on (fhemisiry, ami 
V'cilow of the Royal College of Physiciauv^. .Edinlujrgh. 

T int author of this compendium has executed a task for 
\vhu:h both the teacher and the tyro ure indebted to him. 
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ju.stly remarks that the?; doctrijic oi‘ whieli he (reals lias been 
neglected from a confused notion that it is \t subject or ^reai 
difheidly ; that it is connected intimat*idy with hypntJieucal 
reason! n;.;’ ; a>id that, cdnserjuentlw it is neither a. nect'ssaiy 
wbject of‘f;/udy, nor of suffichmt iunKn-fanee to c:ive a fair return 
fbivlli(.‘ laBoar bestowed iu coinprchcudinj^; if.’'* - H^lht fue, n. iv.) 

Dr. "Ihinier has divided his work into six setdions: 1. Oa ilu; 
laws of oiuimicul c,ouihinalion*; ‘2. Views of Mr. DHilton on thi* 
pf/oinio theory; 3.M. Gay Lussuc’s theory of vohimes : 1. Pecti- 
liar view'x of Prof. Ber/.elius ; 5. On the hydracids ; tk 'f.dde ut* 
atomic woi;j^bts. 

fn the iirst section there are a. few statements which call tor 
ulrservjiioj), and we are sure that Dr. Turn«:r will mn he dis- 
|>lcasc<l if we should otfev some remarks, lendi)»j^, as wc 
iru-r, to render his work, in a few instauci.'s, and only a h‘W, 
JUoif conect. In the first place (p. 11), in speaking' of the 
CDninounds fd' sul|;}iur and oxygen, tlie oxyu;cn is tonnerl the. 

vanahhi iagredieut/' Now wo hnv*'. no o()jectio!i to this tiuin, 
pr<»\ jfled it mean uruiiinu' )uore than that, assuminp; suiphm as a 
standaril, the quanlitj ‘d* the (tNyurn varies in di^icrenl; <-.om- 
pounds : but weaie apj)rc;!H.iusivi‘ that the icainer nnc;lxtmisundcv- 
^tjnd thr‘ phra^t , lunl not perceive that the ^ulphur.is the vaijahle 
myredient, it* vve Wi;re to assunic oxy'j^am as the slaudav<l. 

In p. lb, I)i\ TniTier alludes ia a part of th<i MihjcMd, whieh 
has been much discussed, and upon which it is extremely ditli* 
e?d!, to decide satisfactorily; it is, perhaps, ('ven inipossiblo 
p^-rlonaa couchisive experiinoiit ; wcallude to the action of water 
){p<tu t!)ose chlorides which are soluble in it, and the nature of 
rhe chan<j:es which they suHcr. Dr. Turner asserts with, we think, 
r oller t{a.> little liesitation, that when />b‘ fd'chluruh? of calcium 
ant cm. into water, one propoitiori of tliat thud i- decomposed, 
and b'dh its riemcnis are cuiployed id reproducin’^ nmnate of 
lim Now this is, we eouccive, beg^dngliie ynestion ; for we 
have no proof of the existence of such a salt as muriate of lime; 
there is no improbability, a p/mW, thaichloridtf^orcalciitm should 
exist as such in solution; the tpiesticm is resolvable into two 
r;iscs; vi/. whether ,wlien un aqueous sclutiou of mnnatre ac'ifl 
is il(ld^Jl 1.0 an arjueous .solution of lime, cldorldc of calcium, ainl 
n atcrare formed ; or whether when chloride ofcalci urn is dissolved 
in water, loiiriate of lime is produced, us Dr. 'runu/ states, and 
as we believe, to be the case, by the decomnnsitiou of wa ter 
whole q.uestion is, therefore, one of probafiiilties., and that m'xy 
fairh^ be assumed to be the true exphiaalio)! which involve*^ Ihc 
ifewer difficulties. 

We have said that our view of the subject coincides with ihat 
of Dr. Turner, and as we do not remember to have seen the 
put exactly on the grounds which support our opinion, wc shall 
lake the opi>orta«ity of slating H. 

\ 2(2 
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f.cl US saippox? tliat wlieii (;lJlori<lt^ of nolassium is dissolved 
IP Avatcr, ;!n utom oi ihe fluid is at once decomposed, and muriaUj 
of potash ioruiful ; whi n lai tunc aci<l is added to the solution, 
l)itnitnite of potash is piK'ipitated, and nuiiiatic acid rmnains in 
^tolntioii. In lliis c.aso the water occiirs ; 

’^lune. i.s pii rnof/fpoH/iuii, uud the question is merely,^ dof s the 
deeojuposUion tak(.' place before the addition M' the tartaric acid, 
or is it ih.tcvinined !}y tlie/preseru:o*of tartaric acid, and on account 
ol’ itsiininily for'potash t On the other hand, Icfit he’oriuUed that 
\vlieii the cMjinwms .Mentions o( nuiriatic uchl and potasli ao^ 
mixed to s;niuaiioii, uc have chloiidc of' [)V)tassiinn in solution ; 
on ihi.N suppo.-ltioh v, ater nm t ho formid hy the, union of tin; 
hytliooi o of thi: acid with the oxygen of tlie potasli ; and t!n-^ 
supposition is, perhaps, (p»ite os prohahlc as that, wlicn chloride 
ul’ p(n.a:',si»au is inhh;d lo water that fluid is di'vi'wpo^n'd, , 

Imwevcr, to the solution of chloriclc oi potassium which i\as b<;en 
foriued hy tiic. coinjuisition of water, add solution of (artaiir, 
ncul, and then water must he decomposed, for potash is ioum d 
and hilartiiitc t»f polash precipitated* In this case, tin rt tore, 
wlu'i) cui[>loyino' p<'rfectty similar iniiTodit nls, w(j must suppoM; 
both Iho conqxjsitioa aiul decomposition of water, au<l adtnit. the 
lulliU' to ho cilecteilb^' predisposing atliuity, a doctrim^ \vhich is 
now exploded ; it appeals to ns, therefore, that simpllcitv is 
greatly »n favour of ihe < liangc* which supposes that all iddurnl^’s 
i\in'n dissolM:d in w ater become mmiates, for linen only one di • 
comj>osit ii)nt)(-cius in circ.uuistancos vvitich reiiuive a conqa^situut 
and dcconi)>ositioii, on tiu' idea that chlorides remain "Uch w hen 
dissolved in water* 

The next ohservaliou whh li we woiiid make is ^uigo ^ted l)v 
v^ hat we hnd in p. JO, .Dr.Turneiu'onsidors rluO iheojiJy cxccj^tioii 
to the regular huv of coini)inatiou is, when one- proj)ortmn n\' 
one body comhinos wdth one proportion and a halt, or two pro- 
portions and a lialf of another body/' ISow, as it is provecL in 
p. bd, tIuU these Compounds form no exception, it w<^^dd, ^vt^ 
•thiuk, have beeir better to have introduced tlie explatiatioii af 
oiv;c; tinre is, however, one mode of showing that tln^ i‘\islriuc 
of s;Ai|uis!uts forms nc cxcopli<nj, and to which Dr, Tnriu i ha-. 
n‘.t adverled, v;?., that they are compownds ot uu vituin ot' ;» salt 
c<»mpnsed ofoac. atom of acid riud one of base, witli one abuu ol 
a hisult* 

})r. 'ruuu:r has w<dl pointed out a diffeTence between thr, 
theory of volmiu*s and atoms : he observes (p* 47 ), The tIu.MCt v 
of vulunus has very coiisiderablc analogy to Wr. Dalton's law o\ 
multiple proportions, 'fhe former is indeed, to a certain extent, 
a. coiisequcnci' of the latter ; for if one body unites with another 
in several proj^ortions^ tlic (juaniiiics df t]!(> ^:uiabli ingrcdieto 
wall stand m thr' Juimc relatioi! to one anoUn r, v. Iu;n *p\pres>c/J 
bv volume, As thev do lo' thu-r' imw icmarkabk 
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dlHrrencr, The w<dc>'hts id’ Iho tu** tdon^'nli td' u c-rMUiKnuhl 
havo no apparent (kpeaulenco on one auDiina- 'I'ims u eaibun 
au<l S oxyijeri foriii carbonic oxide; 8 oxya^ni aiul Id nihoLan 
form nitrous oxiile ; 8 is no multiple l)y ;niy winde m'u^dx r oVo\ 
jn.;r Id oi 8. I>ut the elements (d a 4',Oinp:nind are ;il\\ a vs united 
by vobiAie in the ratio of I to I, 1 to 2, 1 to .‘b and so cm. d ins 
di'siiuction is <'ertainly very obvious ; but still there isofheiwise 
Mich a similarity in the two laws, that ilni peculiar n.ihirt' oidina 
ultimate partich^s of matter which ixivt s rise Uui one* must 
surely b{*. tile cause of the other, [r is (o be. lutped, theif fbu', 
that the cmmecting link will soon lu' su|>)died, and one linu ef 
'^reat iiit(.*rest has l>^ on a h ead v dctermiiiod, wjiich may uitiman. iy 
lu: of use, in accounting lor this dflfercncc/' 

ln]>.o!), we observe ail tirrm* of press which it is ^eiv 
material to correct- The hydrate of potash is sfatei! to be 
compijscd t.vf 

I'otash 4S. \vhost‘ uwyeu i‘^ S 

Warer 2, ditto 

!b re 2 i- ovidmdiy a nnsja’int for 9* 

Some' g»H'd ui>se) \a>'ons lire ma<h* on lh'i/ -hns\ law of c»»m- 
lunations; these aio fuliowed liy rmiiaiks on tim hytliacids, 
a term to whi( ii vv(:Jiavo a stnmg dislike, as denoting the 
ence of im acidilying jninciple, vvhicii we do hot admn ; it ;dst>, 
w*' tliiuk, not (juite correctly stated, that the radicals (<|ueiy, 
radicle, -,) of (iie hydracids agree in posse:ising strong idiiuity 
tor tl)c pure metallic substances, witli must of whicii t|u;y Ibnn 
vciN (iUtinct ami ik'iiniti* compounds; the radicle ofhydroryuuir.. 
acul is either a/.ole oi latrbon, the former dm ^ not coudniu’ with 
nieials a { all, and tin:: uniem which carbon forms with a lew id 
liu-ni can liardly bo considered as tiie result of a si rone' idliudy ; 
and Mo d»^Huit.c compound of ajiy metal and cmbuii jjas a- \v.t, 
we believe, been disco vciefh 

In comdiuiing tin se ol>ser\ alions, wc I'Cg to ie]>eat our n eone- 
inf ndutiou ed‘ this work, advising i-^r. Tunna% in a lutui * 
edition, to if'fer tf> j)r, \Vollast<m"s very c-ffiioTis jiaper on ti-; 
I’inilo I'ixtoni rtf the Atrm>‘'pben;, for ;>onn; .uynim! nvs rn ;aip- 
port of atomic coiiibinuu<!n. » , , 
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Proceedings of Philosophical Societies* 

KOVAL SOCIKTV. ’ ^ 

April V), — W. il. Mllnn, Ksfj.theRev. Dr. Kicol,an(lR. K,eii1i 
Dou«laf«, Esq. wore respectively admitted Fellows of the Society ; 
and Mr. Weaver's iKiint ordered to be inserted in its pjririted lists. 

A paper was r*‘ad, entitled, Obscirvalions made with an 
lavariable Poiulidura at Crconuich, and at Port Bowen in the 
Arctic Circle ; by Li. at. 11. Fojster, JIN. FRS.''' The ellipticity 

of the eai tli deduced IVoiii these observations i.s 

April — H, 1. Murchison, Esq. Sec. CS* wa5> admitled a 

Fellow of the Society ; and the following: papers* w eve read ; 

On the Diinnal Variation of the NetMlle at l*ort Jiovv^ai ; ]>v 
Capl.\V. fi. Parry, BN, FRS, and Lieut IL Forster, B\. i'bS. 

i’hc diurnal variation otbJie needle at Port Bowen is jil jliMl fo 
be never less thati l^, and sometimes to ainomit to 7'^ or 8'^ : tin* 
observers have recogui/ed a determinate connexion between it. 
and the positions of the sun and moon. 

On the Dip of the Noodle at differenf Latitudes beUvi en 
Woolwich and Port Bowen; by Lieut. Forster. 

<*)n the Magnetism imparted to Iron by Rotation, id Port 
Bowen; by tlie Same: with Remarks by 8. 11. Christie, Ksq. 
MA.FRS; , ^ 

/ly>;//20. — John Sharpe, Esq. was udmitted a ludlow (d'tlu' 
Society ; and a paper w'as reail, oatifleJ-, “ A Fruanula ex|)nf;-.s- 
inu* the Decrement of (he Law of Hujnan Mortality/’ By 
'rinuiias Young, M D. Fur, Sec* RS. 

r.KniNos or rnr: uoyat. iNi?Trr(’Ti(fx or ora:\T 
KUiTAiN, Ar 'run r uiday-kvknino Miir/riNcs. 

April 7. — Mi;‘'F.;>;aday came forward in the lecture-room, and 
ndvanCi d various experiments and arguments in opposition to a 
generally received opinion, that xiU solid and rluld Vjodies in 
vacuo, or surroumlcdby gaseous or vaporous mediums, give olf, or 
UK' smrouuded by, a vapour of their own, whatever be iheir ttun- 
perature. His object was to show that a limit existed to (his 
product ioii orv'aj)our, and that by diminishing teuiporatuie and 
those causes which favour the production of vapour, notmereiv 
w as the tmision of the vapour dittiiuUhcd, but ultimately such a 
state attained, that the previously formed vapour would be con- 
ilonsed, or if removed, no further portions would he produced. 
He livst slated l)i\ \Vollastoi/$ proof of the finite extent of out 
atmosplicio ; and considering its state at the extreme limit, con- 
* hided, that any change of circumstances by wbicli the elastic 
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I'otce sbowld there^be d'uiiimsliicd, (and anion2;>>v othctrs, 
of gravity was pointed l)ut,) would eauso poifeol cond(uisarv<>u of 
that portion r)f ihtj alnio^jphore. He then roVeirrd to i\nt>l]iev 
force, !>eside gravity, which he considthed cH|uaUy etiicunU ui 
ovcrconiing the elasticity of an atinoNjdiere o duccd \ o a cc*rlalu 
degree ex tension, and causing its entire condensut uvn : lhi» was 
the attraction of cohesion, and many facts and exprilnu nts wtui^ 
rclinred to in illustration (»f it. 'fhese rcastniiiigs were thiui 
'a[>[>lied to various bodies with which wc i\r<i ac»)uaiiited, ami tluj 
coitclusion drawn, that some of llicse, as silicio uhnmna, iron, 
and utlier bodies, sometimes supposed to vwsl in tlu* state- of 
vapour in theatnios::.!icre, cannoitakeup (hat, state under oidinarv 
circumstam^es, and that o4her bodies, as '/inc, niercnry, iNLc. pia^- 
i‘'ably had tl)eir limits of vapor i'/iift ion within the ratigi: of dimi- 
in -heel ftnupiufiture w hich we can I'oiumand, 

Mr. (^l^hbcrt evliv4uted in the library his beautiful Anu rican 
in?('r(vscop^ , in which concvive niiuevs id t^o and O il of Uu inch 
being used, astonishing magnifying pow^r was obtained, with 
I'Xlrenie distinctm.^js, ava.1 absence of aJI (tolour. 

Mr. Parker laid vaibnis fmc castings ot thc new alloy, isdUal 
Mosaic, gohl, np.ni tlu^ labh.*, Ibrlhe inspection of tin' m(:Ui)n.*i>', 
Anrii lb— lb. (iranville |d;ic.ed the wholi^ <d‘ ids fine speci- 
hieo's of Ivgyptiiui and other mummies upon the Ici turc-iablc, 
and explaificd lo tlm niemi>crs the various facts elicited, :tnd 
cauu'lnsions drawn, from un evaminatiun of timt prc'sented to 
Idiu by Sir Arcliibald l^ciniuiiston ; (br an ii.ccount of w Inch, see 
vol. i'w of (he JVmv Scries, p. dbi, and vad. xnp. 2bn 

t/n/V 'il. Ur. Harwood read part of an Ibsay on tlie Natma! 

ili'-.loiv *of the bdei>ie'snt. Il was illustraletl by Mr. l)e’ ille b 
I'lnaruou^ east taken liein thvO head ui the kite elephant at. 
I .xeo r t aiange, by the skuli of an Africaij elephaiU , l;y various 
aitn les us(:d in the captme of elepicanls, and by nmneious 
sinaJlor prepaiatioii'*, See. and line drawings. 

A ln;:>utdul ^picimcn of modern illuminated w'riling was laid 
nj»on the libraiy table, ^ — 

AS'j konomic ac .socn: i *». * • 

MarJ/ iO. — A paper wa.s rend, ‘K.)n an Apjicarariv'e hdlfoilo 
unuoina'd in the .Nebula of (.)vir>n,'' I'emiiumicali li by the 
AshonoMaa KcAsd. This appearance was delected by nKSinsoi 
At r, lbiinagi;*s g‘d-trct ndicctor, vv'hu'h is now jdacasl up at tin* 
Koval ObM.rvatory. ft is wcdl krif)\vii that among a varj^ ty 
stars, whicli ap'piar at the svime time in the held oiAiew <A the 
telescope witir tins nebula, there aie four v'cry brigfil tuej;., 
which form a tra[>e/.iinn, and at a little distance, thiee «n.hers 
neaiiy in a straight line. These three stars, Mr. Pond ol»»;rves, 
are neither situute<l on the edge of the nebula, mn; ate tliey 
jraraUcl to the edge;^ but they seem to be iusulat^.d tnam the 
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jiubulUj* the light of which retires from them in a semicircular 
form, as if they had either absorbed or repelled the light from 
their immediate Vicinity. 

Tlic sdine appearance, the Astronomer Royal remarks, is 
ohsorvable iii the trapezium, round the four stars of which the 
light has also receded analogously, leaving them on a* cTompara- 
lively dark ground. He conjectures that the ^tars have been the 
immediate cause of the disappearance of the light; and tlierefore 
he wishes to*dravv the attention of astronomers to the phujnoine- 
non, as it seems to deserve a marked attention. 

The Astronomer Royal has noticed a similar appearance, still 
more decidedly, iii another part of the same nebula, at some 
minutes' distance from the tra|^ezium.^ 

2. A communication from Colonel Mark Beaufoy, a member 
(»f the Council of this Society, was read. It contains, 

1st. Observed transits of the moon and. of moon-cuilminating 
stars, over the middle wire of his transit instrument at Bushev 
IlciUh ill sidereal time. These were observed in the course of 
1 823, and amount to 322. 

2dty. Occultatioiis of stars by the moon, in number G. 

3diy. Observations of two lunar eclipses in 1825. 
dthiy. Observations of eclipses of Jupiter’s salelliies, in 1825, 
at Bushey Heath, These amount to 25, and the results are 
given both in Bushey and Greenwich mean time. 

There was also read a communication from Major J. A. Hodg- 
son, of the Gist Bengal Native Infantry, Revenue Surveyor- 
(Icneral, residing at Putty Ghur, on the Ganges. This letter 
records 75 observations of the eclipses of Jupiter’s satellites, 
mad<^ at Futty Ghur (latitude 27^ 21/ N,), in th(3 autumn of 

]S2d, and spring of 1825, Some of these. observations woie 
jnade by Major Hodgsou himself ; and others under his superin- 
tendance, by young men who are his apprentices in the Revenue 
Survey JJopartrneut, The names of the several observeis are 
given : — each observation has its appropriate meteorological 
hidi(Mitions roe'ii^jkved: and the natures, powers, and (jualities, 
;^f the telescopes e"ii*i)loyed, are respeclively described. These 
obstirvations, compared with corresponding observations of the 
same phmiiomeua in any places whose longitudes have been 
accurately ascertained, will serve to determine the longitude of 
iMajor Hodgson’s observatory, 

OKOLOGICAL SOCIETY. 

17.-^A paper was read, entitled, On the Stiata of 
tlie Plastic Olay Formation exhibited in the Clifls between 
Ohvistchurch Head, Hampshire, andBtudland Bay, Dorsetshire ; 
by fdiarles Lyell, Rsq. FGS. &c. 

The strata of sand and clay which form the subject of this 
commuuioution are referable exclusively to the rlastic-clay 
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fonnaiion. They c>cctjpy an interval in the coast of about 1 6 
miles in extent, l>et\veeu the London clay of llighclifF on the 
east of Muddiford and the chalk of tlie Isle of Purbeck, A 
coloured section of the strata exhibited in these clifts^accompa- 
nies the paper. The author first described in detail the cliffs of 
Cliristcluubh, or Hengistbury Head, which consist of sand and 
loan), often much charged with bituminous matter, and eontaiii- 
ing large concretions of ferruginous sandstone and clay iron- 
stone, disposed in fine parallel layers, in which, as well us in the 
sand and loam, occur black-flint pebbles, lignite, and flattened 
impressions of fossil trees. Below these strata are dark bitumi- 
nous clays, alternating with red and brown sanfls, with occasional 
layers of black^flint pebbles. Affer the outcrop of the above 
strata, the cliffs are low, and about three miles from Muddiford, 
are. composed solely of diluvium. When they rise again in 
height, their direction corresponds with the line of bearing of 
the strata, so that the same beds are continuously exposed for 
eight miles, as far as the mouth of Poole Uarbonr. 

These b('ds consistof line white sand, pinkish sand, and thinly 
Ijimiiiatcd argillaceous marles, containing occasionally much 
vt'getabie mutter; and the whole series exceeding 150 feet in 
thiekness. Tlie section is interrupted ^for a space of 2 } miles 
by the mouth of Poole Harbour, and the bars of sand on each side 
of it. Ihit in the clifls near Studhind, the strata are again se(;n, 
consisting principally of yellow and purplish sand, white sand 
alternating with thinly laminated white clay, and sand with fer- 
luginons concretibns passing into sandstone and pipe clay. 

The junction of the chalk with the superior strata is very 
indistinctly exposed, but a thin bed of striated soft chulk-maii 
rests iiiimediateiy upon the chalk, us is the case in Alum Bay. 
'rh(i author <'onciudes with observations on tire diluvium of this 
district, coiiiposed chiefly of chalk flints, and he infers from its 
local cliarncters, both here, and in the rest of Ifampshirc, as 
well as iu tl)e district between the North and South Downs, that 
ii owes its origin, iir this part of England, to co’^.'^s^mtudi more 
in their operation than those <geuer^dly assigned. Ibo 
examines iiow' far the phauioinemi attending its disliibution-are 
consistent with the supposition, that tlm diruvium was iormed 
in consecpience of the protrusion of the inferior tlirough tlie 
superior strat a, along the anticlinal axis which now separates the 
tertiary hmbins of Loudon and Hampshire. Adinifting that this 
elevation took place wlien all the strata were benoath tlie level 
of the sea, Mr. Lyell ^endeavours to show, that the returning 
waters, when the land was raised to its present position above 
the sea, would have strewed the debris of the older over the 
newer formations, as we now find it ; while those of the more 
recent would not cover, except in inconsiderable quantities, the 
more ancient strata; and that the marked dissimilarity between 
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the diluvium of the- Wealds of Kent and Siissex, and that of 
Hampshire and the neighbourhood of" London, may thus be 
accounted for. "As the freshwater formations in Ilauipshive and 
the Isle ol^ Wiglu, as well as the J^Iastic and London clays^ are 
covered by deep beds of a similar gravel, consisting: of cJialk- 
flints, tht3 author stales several geological facts to pi^bve, that 
these more recent formations existed When the chalk and lertrary 
strata were elevated, and, notwithstanding their diHerence of 
inclination, ’even when the strata of Alum Bay assumed their 
vertical position, and consequently they were all covered indis- 
criminately by a similai stratum of diluvium. 

Aprd 7, — -A trfu'vsiation was ^ead of a letter from M. de Gim- 
Viernat, o^’Geneva, principally upon Sulphate of Soda, toG. B. 
Greenough, Bsq. FGS. &c. 

‘ A paper, entitled, the Geology of the Valley of the St. 
Laurence;^' by John J. Bigsby, Ml>. FGS. was rcwl in part. 
April 21. — The reading of Dr. Bigsby’s paper was continued. 

B.W. IL 

Article XIV* 

SClliNTIFlC NOTICES. 

* CUKMI5>TIIV. 

1. ^mdtfds ojlhe Soot from n Wood Fin\ 

The following results were obtained by M. Henri Braconnoij 


from an examinaiiou of the soot from woo<l : 

1. (Jlmin, precisely similar to that produced artificially 

by suw-clust and potash , e.stiniialod at . 30*20 

2. Anirnalised mailer, very soluble in water; and insolu- 
ble in ;dcohol 2O‘0O 

3. Carbonate of lime, mixed w ith some traces of mag- 

nesia 14U)('> 

4. Water ^ 12 .">0 

5. AceOile 5'0‘5 

' (). Sulphate of lime o‘00 

7. 'Acetate of potash . 4*10 

82 Car!.>onaceous matter insoluble in alkalies 3*85 

9. Ferruginous phosphate of lime ’ 1*50 

10. Silica * 0*95 

11. Acetate of magnesia 0*53 

12. Peculiar acrid and bitter principle (asboline) about. O'oO 

13. ( -hioride of potassium 0*30 

14. Acetate of ammonia, estimated at 0*20 

15. Acetate of iron Trace 


100*()0 

f Aimale?i de CUhuie.) 
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i 

2. An'altj^is of Lamp^6lack< 

The same chemist has analysed lamp-ldaok, which yjavehim, 

Carbon 79' 1 

Water . 8*0 

Resin, similar to that found in a fossil state near London/^ 

and examined by Thomson 5*3 

Sulphate of aminonivi 3*3 

Asphultum, or bitumen of Judina * , . / 1*7 

Sulphate of lime 0*8 

Quart/zose sand ()•(> 

I 'Imin, about * * * . 

Sulphate of potash » t)'4 

Phosphate of lime, very ferruginous. 0*3 

Chloride of potassium , . . . ^ . * Trace 

100*00 


Af,. Bracoimot concludes from these analyses, ^Mliatall soots 
contain essentially seve’al sulphates. The presence of a notable 
quantity of sui|>liate of ammonia in lamp-black, renders that 
subst'tuue nniit to bo tised (as has sonu.‘times berm <lone) in tlie 
n (liu (i«m of mt.lals, when it is wished to obtain them pure, and 
not at all sulphuretted/’— (Aanales de Chiniie.) 


Misckllan Kors. 

3. Alkaline^ digedivc Lozenges, 

M. d'A <cet recomiiU/nJ..^ the following formula for the prepa- 
ration of anti-acid lozenge^, for dyspeptic, patients, instead of 
those coinujouly prepared with magnesia, the frequent, use of 
wliie.h, he feared, miglit lead to the formation of urinary calculi. 
]M, d'Arcct states that he has fouinl great relief from these 
Irmjnges in liis own case, and that they are nosv iu general 
,re(juestiii Paris, Joyous, &c. . ^ 


\i Bicarbonate of soda, dry and in fine powder, * * 5 ] 

Wljite sugar, in fine powder - 

Wucilage of gum tragacaiith, prepared with water .... q s. 
Ivsscuitial oil of mint (menlhe) pure, and recently pix- 

parc4 in V- 


The bi('.arbonate of soda, and the sugar are ])ut into a very dry 
bottle, and well mixed by agitation; the mixture is then trans- 
ferred to a marble mortar or slab, apd rubbed up with the muci- 
lage and essential oil, till the whole is thorougfdy inc<n*poiated 
into a paste, and then divided into lozenges, which, when dry. 


« VoT nn account of thellighgatc resin, ^^ee Annab of Yoi. n* iK 



Oyf» Schnlijic Nolkei'^MhceMamott):. [M \ y, 

.should weigh each about H) gi'.s. As the Tuzengos are liable to 
attract moisture, they should be kept in well-closed bottles. 

Bicarbonate of soda is used in preference to the carl)onate, 
as less alkaline, and disgusting to the palate, and incapable of 
injuring the stomach, which the more caustic salt'ntight, per- 
haps, do. 

In proof of the perfect innocence of these lozenges, IM. d’ Arcet ' 
states that 'the workmen, who {touml and sift the carbonate of 
soda in a manufactory, where it is extracted from the rough 
material, and where nearly a ton of the salt i.s produced pC7- du’m, 
suli’er no injury whatever from it, though, according to his cal- 
culation, they must swallow' daily, from the fine powder lloating 
in the air of the workshop, at least us much alkali as would be 
equivalent to 200 lozenges, and one-third of itin the state of car- 
bonate of soda. On inquiring of some of them, who had followed 
the business for six or seven years, whether they experiemaal any 
ill elfcets from the nature of their employment, they replied, no 
Otlier than that they were mutier fiungri/ and more /nnigty than 
the workmen in the other parts of the manufactory, who were 
not exposed to the tine alkaline dust ; they said also that their 
habit was generally ratlver constipated than relaved, hut tluit 
they felt no consequent iiicouveuieuce. 

M. d’ Arcet concludes his note as follows ; — “ T am per.suaderi 
that, the alkaline lozenges, prepared with the bicarbonate of 
Sofia, are preferable to magnesia lozenges, and the absorbent 
powders, wliich have been long employed to neutralize aridity 
in the stomach; and I hope that their use will procure relief to 
those numerous persons wlio, laborious fiom duty orioclinaifin, 
allow too .short an interval between their m«uls :iiid .studies, and 
thus impair the functions of the stomach, find too often ac.ccle.- 
ratofhe ruin of their healtli, and consequently that of their moral 
faculties.” — (Auuales de Chimie.) 

of alkali to tlm sugar in the above 
pr<'s('ri[)tion appears very small? it may probably he much in- 
creased with advautage ; as to the quantity of essential oil, it 
may be increased or diminished; according to the palate of the 
juifient. It may not be Useless to observe, that the hicarhonnle 
and cnriwtalc of soda of chemists answer, respectively, to tlie 
airf)ointle and sub-carhon<ite of tlm English PJiarmaco'pa;ia.s. — 
Ed. 
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Article XV. 

METEOROLOGICAL TABLE. 
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REMARKS. 


Stcond Mouth, — 1. Dri/zly, 2* Fine* 3, Overcavii riiiny. 1. (.'lovidy* 
5* Morning thie: afttrnoor. cloudy: night rainy, 6* ('loudy: windy. 7. Very fini 
day. 8. Morning fuggy, with white fro8t. 0 — 13. Fine. 14. IVi/zIy. 15. Ditto 
16. Fine. 17, Showery. 18. Cloudy, 19, 20, Fine, 21. Showery. 22. Fhie. 
23, Drizzly, 2F— 28. Fine, 


KESULTS. 


Winds: NE,2; E, 1; SK,2; S, 6^ S^V, 8 ; W, 6, NW., ' 


Baromcifr; Mean height 

For the month :10-Ur inciu* 

< I 

Thermometer: Mean height 

For the month 42 58!^ 

Kvajjoratjou V43 in. 

: D54 


Lahoratory^ Sir aif or Fourth 1826, 


E. HOM^ARD, 



1826.] 


3Ir. Howard-^ Meieorologkdl Journal • 399 


M I']' riOO fiOl /)( } 10 A I / T A O ^ 




IJiUu.'un 

Mux. i 


JMin. 


'rtn-tiMOMF n,U, 

Max. S Ali"- 


r.vjp. Kflin. 


id Mon- ! 

M-iscli 1 S 

2 S W! 
3S W; 
•IS W; 
.iS w 
(i s \v: 

7 S W 
.s S K' 
n I'i I 
io 1'. 
n'S K; 

ii ; 

!.:>■ K ■ 

l-l-S iv, 
•|;.N W 
i{> N ;• 
17 X ^V. 
ISN XV, 
!<)X XV 
2i)N W; 
2 ! I-.. 

22 N t>i 
2d N Ki 
24 N IV 
26 N 


Ei 

2 (> N E; 

27 X E: 

2.S W ! 

2') X VV' 

;iO N W; 

;iiN VVi 


:i(c2() I 

29 .96 i 
29-87 I 
dO-iXi ; 
.60-.3O 
d.ivuf) i 
du'22 

;jn I ' 

;-;«)'-tvS 
;..()-,6!) 
30-69 
;;o-6s 
.30 - IH 
.‘>o-.jt 
:.»)-.66 
.•;!)■ 6(i 

:)(V i -l’ 
30- U )' 
;io- 1 !• 
iio-oi 
■.’.9-HJ 

29- .90 

29 93 

30- 14 
dO'l.'J 
30-02 
.30-21 
30-4;) 
.30-62 


29-.96 ’ 
■29-87 
29-S !■ 

29- 87 
do-oi) 
3002 

30 - 02 
30-2 2 
;jO 30 
30- K> 
30- IS 
30-6S 
30- 1 8 
30-05 
30-05 
.30-34 
30 11 
30-OS 
;iO()8 
30- 14 
30-04 

j 29-83 

! 29-70 

' 2;!-72 

-29-90 
, 29-93 

' 30-02 

2;)- SO 

29- SO 

30- 21 
30-49 


1 


30-59 


29-70 


yz ! 

48 1 - 

— , 


6.:> ! 

60 j - 

1 


60 ! 

40 i - 

— '■ 

16 

:i('‘ i 

3,s ; - 

— : 

J6 

.12 i 

.30 ; “ 

: 


6':' ; 

2.7 1 - 

- : 

07 

:>i i 

48 ! 

' 1-8 

, 06 

52 

-ui ; 


()•: 

(.■? ! 

Mi 1 



70 

4-(^ 1 

; 


50 1 

30 . 

— 1 


I'Z \ 

•-'!) ! 

29 i 

' 1-3 

10 

j*i* 1 

3.0 

* 

j 

10 

54 j 

30 ; 



60 

•26 ' 



.i*s ; 

Hi . 

— , 


63 i 

:Z[) ' 



60 i 

31 ; 

• 47 : 

0.0 

61 i 

3(» ; 

— 


.Vi ! 

. 1 3 ' 

. ... 


36 ‘ 

30' i 

— 


40 i 

33 : 

: 

3/ 

40 ' 

1 4 

1 


1 46 ’ 

1 31.1 

i 


! 4*2 

!' 30 5 



! 

1 31 1 

*-i-S 

• 

' 6<2 

i 4> i 

— 

• . 

1 60 

3,0 I 


1 

i 50 

24 1 

— 


1 ^ 

27 ! 

•33 


1 

IE 

„„„ - - 


■ 

■ 24 __l 

^200 

l-4( 


li.r iHnii" 


!i;:‘'3f..in'd;-w .» .1:. oh.™.™. 



400 
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REMARKS. 


Third Moiitfu — 1* Fine, ‘i, ii, Kainy* L ^Vct morning. 5. Fine. 6. Showery. 
7, Kainy. 8. Hainy nju-ning, Fine. i3. Fine lUy; rain at night. 

14. Fine. 15. Cloudy and fine. 1 6*—! 8. Fine. 19. Showery. 20, 21. Fine, 
22. Cloudy. 23. Kainy evening i a considerable fall of snow in the night. 
24* Cloudy. 25. Cloudy timl tine* 20. fine: a shower of hail at one, y.nu 




Fine. 


RESULTS. ^ 


M'mds: N. ! ; NE, 7 ; E, 4; SE, 3; SW, 1 ; W, ! ; MW, 8 


Barometer ; 31 can licight 

For the rndntli. .................... .............. M5 in* he 

Tltcrntounilcr : Mean height 

For the month 

Evaporation 2’i9 in. 

Rain * I'id 


Laboraloryf Stratford, Fourth Month, 24, 1898. 


R. HOWARD. 



ANNALS 


OF 


PHILOSOPHY. 


JUNK 1820 . 


Article 1 . 

Ivrpnimenh or, the Cohmri„g Matter of Lae, and on ih Ap dkn^ 
lioti to the Dijciag of Scarlet. By B. Beoigc, isfi- - '*-• 

(To UiK Editors of the Amiak »( Pli/losoph,/.) 

(iKNTLLM KN. 

On ’ 15 an< ivu. T was the first to call the ultoniiou of tl.e dyers 
of tlus country to the use of iac. as 

nuients made noon the pr.^paral.ou known as lac lak.'^app a to 
have failed iu tile praeticid details yet, they led to 
fill trials,^ and lac lake was much employed m the d\ -tn,, 
scarlet upon the coarser woollen cloths. 

lint a subsciucnt improvement m the manulacfu e m In • . 
imported as lac dye, has furnished us with a dye nvall n;. .oc. 
n,i[ iu luilhaiwy; and surpassing it in permanency ; . s U • u. 
sHhstoiie^.! uiir aUeulion Ivdn been |»t . - » ,) 

""iiifLi ki,KU „f lac .lyc conaiat of the 

emmliined with alumina, a.id contain a small portion ol lesiuaud 

"Oiie hnndicfl ...rains of lac. dye marked D. ]’* 
and a half in three measured ounces ol watei,hM ' 
solution was of a light yellow i-olour, and gave with | 

tin a plentiful fawn-coloured precipitate f '' J . f’ 

the solution became deep-yellow coloured, and had anuitein-ly 

'''iC^n-io^oloUo m water w« almoat ontirely .liajolvo,! lu 
solution of subborate of soda, or subcarbonate 
these solutions sulphuric acid, not 

red precipitate, muriate of tin a bn-ht red, and 1 * 

alumina and potash a full crimson. I he supernatant Huid, alL i 
the piecipitAiiion by sulphate of alumina and 

after that hy muriate of tin, peacU-colcured ; and aftei buli.luui. 
acid, light-orange. * 
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Mr, George on lie [June 

Ninply-fivo of lar. dye Avere boiled three hours in four 

mefu;arijd oinices of water, 10 grains of extractive were dissolved, 
the reniaiiiiiig Hf; grains were digested iix solution of subcarbo- 
liiiTe oi' soda, and ihe solution liltered ; on the addition of sul- 
phuric acid a precipitate fell down, wliich, when dried, weighed 

grains. It was sparingly soluble in boiling w^atef, and preci- 
pitated as the water cooled* 

d'ho solnliori in boiling water had a full peach colour ; sulphu- 
ric aci<i first reddened, and then converted it to an orange, 
juuriatic acid very much reddened, nitric acid did not redden so 
much aiS the. muriatic, supertarirate of potash reddened but not 
ill so high a degree, the acids did not occasion any precipitate^j^, 
subcarb'onate and subborate'of s(:>da changed the colour of tlie 
solution to a crimson, sulpliate of alumina and potash threw down 
a beautiful dark-crimson precipitate, muriate of tin a bright-red 
precipitate, sulpliate of copper a dull-crimson precipitate, sul- 
phate of iron a dirty-red precipitate. 

The colouring matter of lac appears to clilfer from t!iat of 
cochineal in its sparing solubility in water; but in the combina-* 
lions they both form with the metallic oxides and alumina, they 
closely resennhlc each other. 

Its combiimtious with the metallic oxides, and the permanency 
of the colours thus foriued, boar a striking analogy to those of 
extractive ; from w’hich it differs in not being precipitated, but 
ratb.er rendered more soluble by acids, and ia its comparative 
iiis()lubility in water. . ' ^ 

Before entering upon the process for dyeing scarlet with lac, wc 
will examine the other substances employed. On Uie introduciiou 
of lac lake, it was found that. the resin, with which the colouring 
mattor is combined required the action of i> powerful acid for its 
siointioii ; for this purpose, sulphuric acid, or a ruixlure of i\iQ 
sulphuric and muriatic acids, was employed. The use of so 
great an excess of sulphuric acid is injurious, not only in impair- 
ing the brilliancy of the colour and converting it to a shade too 
much iupxu'C^jhing to orange, but also in rendering the cloths when 
dyed harsh to the feel ; indeed these effects prevented its apjili- 
catiou except to the coarsest quality , of goods. Since*, the intro- 
duction of lac dye, muriatic acid alone has been employed, and 
it has been found quite sufficient tp combine with tlie alumina, 
and to dissolve any small portion of resin. 

The acid <unplo"ycd is known by dyers ns lac spiiit, and is 
formed by dissolving in 1)0 Uks, of muriatic acid, specific gravity 
1*100, d (bs! of till ; the solution is colourless and fuming. The 
solution of tin used scarcely differs from .that employed in the 
dyi'ing of scarlet with cochineal, except that it contains a larger 
proportion of oxide of tin. 

d'he ufjuaroiliH (nitric acid) should bo distilled in glass vessels, 
and perfectly free from nitrous gas. The aquatortis most 
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osteemej by dyers is fonned of nitric acid specific grnviiy 1*170, 
to which l-20ili of muriatic acid specific gravity I'lOO, lias been 
added. A notion formerly prevailed amongst practical men that 
acjuafurtls should bo kept in the carboys’ twelve uioilths before 
being used; but if the nitrons gas be carefully separated, no 
such lengdl of time is veejuirod- , 

To make the solution, 28 lbs. of acpiuforlis are poiircd into aii 
<\irtbeii vessel, the ibrnl of 'which is slightly conical; tliis form, 
by exposing ii laige surface, allows the gases formed during the 
solution to escape* A single handful of finely gfuuuhitod tin is 
thrown in, and, when dissolved, fresh portions are added (stirring 
carefully between each addition) iwitild lbs. hiiie been dissolved; 
the solution, after remaining 32 Hours to cool and subside, is 
]'eady for use. 

It is advisable to use the tartar (siipertartrate of potash) in 
])owder. 

For the shade of yellow required to form scarlet, young fUvSlic 
(rhus cotinus) in chips, inclosed in a bag, is used. 

TIk'- vessels employed for the dyeing of scarlet arc of block 
tij\ with copper bottoms; some dyers use vesseds composed 
entirely of tin ; they are liable to accident from the melting of 
the. tin, if the liic to urged too violently,, nor do they wevu' so 
long as those of tin and copper. When the copper is ktjpt well 
cJ(^aued, no deleterious action will occur. 

The first operation of dyeing is the xnixing of the lac dye ; it 
is perfonfied in an earthen vessel of similar form to thaidescrihed 
for making the sohltiori of tiiu To each pomid of hic dye, of 
tlio f[uality of D. T. (ground to an impalpable powder) tliree- 
fourths of pint of lac spv;it are added, and the whole mixed i)y 
stirring with a wooden spatula ; this proportion will form a very 
thick paste: four measured ounces of solution of tin for each 
pmiud of lac dye are then poured in, and after being again well 
mixed, the lac dye is left six houm to the action of the acid 
before being used. 

Woollen cloths or yarns before being dyed are well cleaned 
by fullers" earth and water, whicif; by removing any oily matter 
tliat may adhere to them, and rendering the cloth equally wCt, 
i'acibtates the deposition of the colouring {natter. * * 

For the ilyeing of 100 lbs. of pehHse cloth (a broad woollen 
cloth of thin and open texture), a tin vessel of the capacity c»f 
8U0 gallons is nearly filled with clear water, and a»fire lighterl 
ill the furnace ; when at the temperature of IdO® a dishful ofluan 
and lialf a pint of solution of tin are thrown in ^ they, uniting 
with any im])uritlcs floating in the water, form a Rcum u])oii llie 
sintace, which is loinoved when the water appruailms to 
hoi line'. 
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tion of till ore poured in ; a moment aft<j*r 10 V lbs. of tartar, and 
4 ]l)s. of yoiu);,;iustic iu chips, inclosed in a bug, are added, and 
the Avliole boiled five minutes. The fire in tlie furnace is tlien 
witlidnuMi, or smothered, and 20 jj^allons of cold water ]H)ured 
into tiui djeing vessels, 10* pihUs of solution of tiv are iiimie- 
diuOdy added, and the cloths are eiitored, turning' over, the 
•wind) during len minutes rapidly, the iireis then raised, aijd the , 
cloth luriied luore' slowly ; the litjuor in the dyeing vessel is made 
1o boil as soon as ))Ossi!)le, and the cloths are boiled one lioiir; 
th(‘y are then carried t<; llio river and well wa.sherl, and afterwards 
waslied in a fulling slock with water alone. 

1 h(‘.se propoi ticns will dytr a brilliant scarlet, inclining slightly — 
to the blue tint ; if more of an orange shade be required, white 
Idorence avgol may be substituted for tartar, and more fustic 
iise<L 

The cloths described weighed 12 ounces to the yard ; heavy 
stout goods do not require so much of any of the dyeing stuft iii 
proportion'; since iliey are not so easily penetrated by the 
c olouring matter, 10! lbs. oflacdye will dye 140 lbs. of coating, 

21 ouiK'Os to the yard. 

A scarJete(|ualiy brilliant with that dyed in the largo w ay may 
be produced ivi small experiments ; in the latter case, the propor - 
tions are a little, ditferent I have found that for the (lyeing of 
j^O giaius of yarn, in a tin vessel of the capacity of six pints, 
GO grains ol’ lac dve mixed with 40 grains of lac spirit and 40 
grains solution ol tin, and in the dyeing vessel 70 grains of 
tartar, 1 dram (measured) of solution of tin and 12 grains of 
yu\uig fustic, ]>roducod a brilliant scarlet. 

l.ac dye may be substituted for cCchincal in mosl. shades of 
orange, but in the more delicate shades of rose and pink, the 
large prvjporlion of acid employed to dissolve the lac dye 
destroys (lie brilliancy of the colour. I have tbimd in some 
experiments made w ith the colouring matter of lac in a state of 
puiity, that all the colours for which cochineal is tisually 
employed Uidy be obtained from it. In lac dye, the colouring 
matter being combined with alumina, the insolubility of the 
compound prevents any combination between it and the fibres 
oY w^ool. 4 am boiled one hour, with a considerable proportion 
of a lake formed by prempitating the colouring matter of lac 
iVoruits solution by alumina, scarcely received a stain. 

The sulpKuiic and muriatic acids are employed to dissolve the 
alumina ; the cdlo\iring matter being tlius rendered soluble unites 
with the oxide of tin iu consequence of superior affinity^ and the 
luwv compoup-ds combing with the woollen fibre. It is jirobable 
that sc arlet dye is a compound of tartrate of tin, or tartrate of 
jjotash and tin with colouring matter, since it is only on this 
supposition, that the efi’ect produced on the colour by the quantity 
or cjuality of tlu* tartar employed, can be accounted for. 



1 J O ft J['‘tff^Iish Xvwks- \ if / /I fch 1 1 met u / f *, • *4 {) n 


ARTK'f.K ir. . . 

On English Books of Naval Archif,eiiun\ Ry Mi\ Major, 
the Editors of the Annahof Phitosopki/.) 

GKNTLKMEN, 

Hopino that a fevv remvirhs I havi* put tiv^otlier on a work 
just published, entitled, “ Papers oa Naval Arolnfoctiav/’ may 
not be deemed unacceptable, as tending to give a correct kiiow'* 
ledge of the subject, 1 beg to offer them h)r insertion in your 
valuable work- J am, Gentlemen^ your humble servant, 

John ]Ma,)uk. 


'Fuk subject of naval architecture is now beginning to he 
studied scientitically in this country; and it is allowed by all 
persons acquainted with it, that its cultivation must be of mate- 
rial benefit to us. The fact of our being obliged to copy 
i Vench and Danish sljips of war, ami oven those of America, 
vvliile they have, in iiu insbiuctJ, copied our bottoms, suJiiciently 
shows our inferiority in the art : our incrclumt shipl)uilders also 
lirui among the vessels of our rival brethren t he best models for 
imitation \ these truths are certainly siithcient to rouse the 
miergies of oiir nation, “to make them probe the subject, — to 
inquire ’Vvhy these things arc so ? The primapvil reason of this, 
no doubt, is, the* theoretic pursuit of the subject has not been 
cncouragtKl among us, as is clearly ex[)res>:ed by Mr, J. Knowles, 
Secrctaiy.jto the Surveyo^rs oi‘ the Navy, in bis work en the Dry 
Kot. His words are, ^Mn proportion tiial the theorelic coii*- 
structiou of ships has been neglected in this country, tin*, prac- 
tical part Ijas been encouraged/' No patronage has bu« )i lioid 
out in. the navy fur this object till within a few years. Tlie small 
eN:tensi<jn of it tovviwds the science lias already d(»ne rfiueii : the 
work under consideration is one of the fruits uf it. use- tmlna 
of political economy, inimediaUdy a demandiby enct>uragem< ul. 
has been made, a supply has been affordetb The proporliui/ of 
encouragement given to it will detenniiuf its future jirogress' on 
the same principle. The work before us is, therelbi-e, io b<‘ 
received with the pleasing eXpec^tatioas of its being the Idossum 
of a ripe l^ai vesU It is principally on the elementary jiimcquf 
in which there is little new matter: it speaks, liuwever, in Uie 
best tei-ms for itself. 

fhe work is dedicated to Dr. Inman, who is the Professor ol‘ 
the Naval College and School of Naval Architecture. N()bo{ly 
can regard this geatlemaifs situation without being struck with 
its immense importance, and the extent of its duties ; In- is llm 
only professed teacher of nautical scic^ice, of emiueiu c, to a vast 
pavy which commands the ocean, tha^i is paid by government. 
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Marine colleges, with their professors, ahoimd abroad, and 
extruordinaiy e>:erf,ions are now beln*^ made by the French 
governineat in nautical science ; in this coinit ry, we have but 
one college on a sriiall scale for the purpose, if wo may except 
the Greenwich Afeylum : even America, with its numerically 
inconsiderable martial marine, is on the point of taming uri 
establishment on a large plan, which will give encouragement to 
the first scientific men to devote their attention to this interest- 
ing vmd highly branch of knowledge. 

The introductory remarks of the Papers on N^aval Archifectnre 
embrace a cursory view of the pivsent state of the science in this 
country, as compared with* others ; and candidly state that tln^ 
dllHcafties of the subject, have so much impeded its advance- 
ment, even in those countries where it is best known, that it is 
still imperfectly understood. This latter remark applies with 
to(j much force to the synthetical composition of a ship, as 
involving a knowledge of the actions and motions of air and 
water. Indeed, if we wait for a theory of vessels till those phy - 
sical problems are mathematically investigated in such a manner 
as may be applicable to shipbuilding, it is to be feared that vve 
shall never have one. By tlic analysis and comparison of ships, 
howa^ver, there is confident hope of improvement; much has 
been done in this way towards perfecting* ships, as may Ixurasily 
seen, by looking at ibe ditfercut ])erformauces and qualities of 
many foreign vessels, as compared with those of our own build. 

There is a writer on naval science, Dr. Uobison, not men- 
tioned in this little work, bni who has probably treated the snb- 
jeids oftlie resistance ol' fluids, of seamanship, and the ac tion of 
air on surfaces, in a manner as ample a<cid masttuly us any writer, 
in his three articles on tliein, in the Kneyelopcmlia lirilannic a. 
lie expresses himself very plainly on the little iniprovemeut, 

]jnre nialhematical investigations of the subject from first priiici- 
pies, has contributed to the determiimtion of the forms and equip- 
ments of vessels; rmd, at the same' time, states the great 
i)uprobability, as mentioned above, of much good ever being 
cli'ected in that chtinnel. In the same article, he n'.cummends the 
pursuit of the sitbject, by investigating the results of facts, hi 
llteir cutises and efl'ecls. Ilis words are, as may be seen at tlie 
t.ommencenumt of his treatise on seamanshi]), But let it be 
observed, that the theory is defective in onr? point only; and 
although thiv is a most important point, and the errors in it 
destroy the conclusions of the chief propositi«)ns, the reasonings 
reinaiu in full force, and the modus operuudi is precisely such as is 
stated in the theory* The jp;7//r/;?/es of the art are, therefore, to l)e 
found in t1n\se treatises; but false inferences have been drum liy 
computing from erroneous quantities. The rules and practice of 
the ca>inpiUation, however, are still beyond controversy. Nay, 
since the [process of investigation is legitimate, we may make 
use of it in order to discover the very circumstance in which w e 
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science, than the laws, proportions, and riilcs of sliipbuilding. 
Clairbois says, La theorie de I’architecture navale est toiite 
foudce siir lies principes de Thydrostatique ct de Tliydrona- 
niique/^ vbK i. p. 210, ' Now the fact is, that besides the theory 
of stability, which those pure j)hysical sciences contribute to it, 
little else has yet been afforded by them to shipbuilding ; all the 
rest is pure induction from facts, which must be compared by 
mcusin^al ion and proportion, the parts of mathematics which are 
princjpally useful in shipbuildingt Whatever can be measured 
or niunbered is the department of mathematics .to investigate; 
and as in shii)biiilding vve cannot advance a step devoid of such 
calculations, it is jntpossible to mak(j much progress in it with- 
out considerable attainments in geometry, mechanics, and algebra, 
iN'l uch good has been done in this country by the circulation ofshort 
rules and methods ofcoinputatiou, from the seminary under ])i, 
linnaii, which enable the practical man to estimate his rcquireil 
proportions, without being in possession of that fund of know- 
ledge, by which the rules were lirst discovered. 

in (Jhapmairs large work, on Ships of War, which is not 
translated into the Vrencli, there is given the proportions id 
every element in a ship; namely, the total w'eights of the ship 
and ol‘its JiuU, the weights of the guns, the proportional sharj)- 
ness of the bodies, tlje surface of sail, ike. "i’hese proportions 
are such as his judgment, applied to his experience, fixed upon 
as the best ; tlicy are> foi\the most part, expressed by cx)>oueu- 
iial quantities, the indices of which are logarithms : actual trial 
has determined them all to be good. The j)riuciple, which, l)y 
uncommon extension, has produced that line class of vessels, 
iho. (iO gun frigates, is not fully developed by him; ntither 
’^vould any of his ships sail with equal cele.rity to them. Tin* 
sjx'cd of the large frigalt s, first used by tlie Americans (though 
tliey most likely (dduined the draught and equipment from tlm 
fnencli, iiy naval engineers, in the same manner that W ashing- 
Uufs army was sup[>iied by military ones),* is, with a good side 
wind, ]o or 14 knots an liour ; while that of the Swedish sliips 
ol’war, which are ajl made to sail with one velocity, is only iOj 
knots, wiih a <op-sail bree/e. 4'he principal table of this book, 
containing all I he [>rop<n tious and quantities for ships of llie lint*, 
which M.t>arlsmKl, a piq»il of Chapman, did me the favour to 
irausJale, is iiismled in this article. 

Chapman, having discirssed die |)rinci pies of shipbuilding, as 
they are generally culled, in the usual routine, the sanie exactly 
as in die leading papers before us, did not> in the large* work, 
refer again to them. Dr. Inman’s translation of them forms a 
better book for the pujiil’s perusal than the little work under 
consideration ; there is only one exception to this remark, which 

* eoiDiiioji iilea tluit Uuiy arose fmm the alteration, causeil by treaty, of line-of- 
battle ships 10 cannot accoujst for thcir excdlwU proportions.. Jiave aiteretl 

scYc-Jity-lhurs, but not with e«puil eftVet.. 
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is tliat the Professir took no notice <it' the problem tor hndm»- 
the centre of gravity of the entire ship by experiment, which is 

of the greatest consequence. , , . i • r i 

Probably one of the best things that could be done tor naval 

architecture in this country, at the present time, would be to bmhJ, 

ill a few instances, from foreign models, exactly, using their ib- 
niciisionsj forms, and equipments, altogether. Kvery body knows, 
that in England, the subject has not been attended to, m any 
tliiii" like the degree it has been abroad. Where we have had 
ouogoudsailingsliip, they have had twenty ; while ours have been 
fomfed by chance, theirs have been determined by principle. Our 
books on the subject, till lately , are little liey ond carpenters guides 
Where there is confined knowledge, there is always 1“ '■‘"‘^‘1 
ofgotn"- out ofthe beatenpilth. MaiiyofourEngbslislnpbmkleis 
wiU not believe, even now, although we have been obliged to 

con V foreign vessels agipn and again, that vve can with proprietvd^ 

viate,inthesmaltestdegree, from our customary scantlings, limy 
ani.ear to fancy that additional material and lasteiung must always 
v,T educe strength, not considering that the increased weight is- 
tin- cause of increased luomentmu ot lorce ni rotatory 
tlie shocks of which cause sipaiation ot the puits; and ■'kbat 
i renders the vessels less Imoyant and moveable by the waves, 
hereby adding to llicir, collision. Few maihcmutical students 
uroceed far in naval arcliitcctmv. without being surprised at . 
the excessive timbering* of our Eughsli mcii-ol-war, and being 
; ‘ uvinced of the necessity of altering it. 1 he East India ships 
are much better proportioned iu this respect, and so aie all 
fuieion vessels. Our hr ships are of equal si/ed timber with those 

0 ' oak whicli proves that u dimiimliou miglit be made in th« 

1 ittcr ’ 1? tlic scantlings’ were reduced, additional tuuoyr and 
sub-, lai.ee might be applied to render t.lie topsides luipervious to 
:..ape sliot ; and also todoadeu the eftect oi sp inters : this perhaps 
nmditbedoi.e, and yet th« weight O the hull ol oui line-ul- 

be rcducHtl ‘i(H) Ions, which wouhl liroduce vi siivmo 
uf; 1000 /. or 4000/. in each ship. The days ot the ineorng.ble 
errors of prejudice, uneulightoued by semnpe, are passed by 
ami the subject may be treated professionally, witiialme regaid, 

to nriuciple ami improvement. . i,- ** 

The second article, wliicli is on the displacement an<l toau:‘.g<t 
of a sliii), contains nothing new ; we have had it ull in ;vwu 
1 uvnaoe these twenty years. 'I’oO much nicety, which t au.-.es a 
todm.i ’p/ocess, is reepmmeuded, in getting the arda ot he sm^- 
tioas und a proper regard to circumstances is not ponited out- 
No oood and short methods of appro.ximatioii are given the 
ana&ii of the splieroi.l and a ship are uot.tenable. One o 
the best modes of estimatiug the displacement is oy cousidum 
what tVactiou, multiplied by the product ot the midship sectma 

* Mr. Kearnall, sn eminent sl.ipbttUdcr, at Litnehouse, is, sith several others, an- 
v'xceptioli w remark^ . * 
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and length, will give it, allowing the body to be of a certain 
sharpness and curvature. In our East India ships of 132x5 tons, 
it is > very neaily ^ for the common 74 gun ship it is J : in the 
tables ol‘ merchant ships, Chapman gives this ratio for his 
vessels. The calculations proposed in an article on a Digest of 
tlio Jiritish Navy, in the Anruiis for November last, would give at 
once ^uch practical guides. The plank of the bottom of bur 
ships is generally about -^*--111 of the whole displacement. 

The con^^icleration of the tonnage is very properly united in 
this article with that of the displacement Yhe tonnage, or real 
burthen of a ship, is the difference of the light and load displace- 
ments ; or it is thij difference of the whole weight of the ship 
with its contents, and tlie weight of ^Jie hulL 

The scale for tonnage, which has long been used abroad, and 
was printed in SteeFs large work on Shipbuilding/ 20 years ago, 
is an ingenious mode of expressing the tonnage of the ship at 
different draughts of water; and which, when once done for the 
ship, requires only the trilling correction of obscirving lier light 
draught of water and displacement at every two or three yc^ars" 
period of service, and making the allowance for the increase or 
diminution of weight in the scale. As a ship frequently hogs or 
breaks her siheer, the draught of water at the stem and sternposi 
are hot good guides ; in such cases a distance should be taken 
from the ports in the middle. 

The common mode of estimating the register tonnage is not 
discussed, nor is any computation propOvSed in Us place. Among 
our ships in general, nothing has retarded their improverneut 
and advance towards perfection, so much as this erroneous rule 
for estimating our Britivsli tonnage. 

Tliere can be little doubt, but that great advantage would be 
derived to the country, by regulations being enforced for the real 
measurement of the burden of ship^. The only objection to a 
regular calculation of the burthen ot a ship is, that it Nvouldcost 
6/. or 10/. For effecting it, a plan or draught of the ship must 
be made, and the lines to which the ship sinks, when thea e is 
only her usual portion of ballast in her, and when she is loaded, 
must be marked ; the solid content between the two lines, then 
beiifg measured in cubic feet, and divided by 35, will show the 
burthen in tons correctly. Usually, a ship is built from a draiught, 
in winch case there is no occasion to measure one off from the 
body ; but ia^the latter instance, the inconvenience and expense 
would be very trifling, when compared with the numerous evils 
attending bur present mode. The draughts might easily be 
attested, and they could be proved at any time. The origin of 
our common rule, its evils, and other circumstances attending it, 
would require too long a space to point out in the present arti- 
cle ; but, from (he consideration 1 have given it, I am bold to 
assert, that it has been the cause of the loss of an immense deal 
ul‘ property, and many In the endmours to^ evade the 
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just impost on their commodities, the merchants have sent to 
sea ships of the very worst description. In the late inquiry oii 
this subject, several good approximate rules \v’ere .given, of 
which Dr. Young’s was the best: his mode, however, did not 
include the weight of the ship, and might soon be evaded when 
]>ui (;len was the consideration. Whether the duties are levied on 
the articles, according to their bulk or to their weight/ j^mrect 
calculations should be nrade of the spaces thciy occupy^ or the 
depths to which they cause the ship to sink, froin an attested and 
tried dcliiieutioii of the vessel. 

Yhe tliird article of the work before ns is occupied in tlie con- 
sideraiion of the centre of gravity of the ship.* It is by no means 
copi*)us, including all extant that is valuable ; nor is there any 
thing new in it. Dr, Inman’s translation, with the exception 
bclbrc-uioiitioned, has much more valuable matter on the subject 
tluni it contains. 

The only methods worlliy of consideration for determining the 
point, are those I inserted in the Artfia/<i af f'^hilosophjt/ for T^ovem- 
ber lasb viz. that uT considering tlie ship us composed of a 
system of bvjdies, and ruidlag the common centre of gravity*^ by 
live usual problem, amt ihc mode of finding it by an experiment 
on ilio slop. 'I’he latter mode of Hmling^ it lias generally been 
attributed toChajjman; wlicreas Don Juan published it in 1771,'^ 
in the Spanish language^ and it was translated into the lYciich 
in 17Kb, which is four years before it was inserted in the Swedish 
.Academy ot' Sciences. ’Ihe proposition may be seen in Don 
Juan’s work, asiianslatcd liy Leveejue, p. 104, vol.ii. Although 
iccommciidiid in 171)3 in this country, it has not been undeii.aken 
I'or any oliip. In voL >, art. 900—6, of Don Juan, there are 
valuable problems applicable to the same' purjmse. 1'he new 
solut ion 1 gave of the ]>rol)lem coincides in the n^sult with Don 
Juan*s» and therefore it is hiir to conclude that it is coirect. 


In the sectind new mode of finding the centre of gravity of the 
sliip by e.Kperimcnt, us inserted with that just mentioned in the. 

of November last, I perceive 1 have committed an over- 
sight by taking the inclUiatio!) to the horizmidn one problem,* 
while ] had used that from tfm upright in the former^ which is 


its complement. This rectiiicatiou -applied will make the dis- 
trance of the centre of gravity of the ship from that of the 


displacement equal to 


j? a Cfwui. A ^ b j\. 

F coishi, A — V ftin. A* 


There is anotlier mode of finding the centre of gravity of tin* 


ship by inclination, which I have not seen noticed by ahy author. 
The following is a brief sketch of it. Let the ship be heeled 
to the same angle by two separate horizontal forces, applied 
at ditterent heights in the plane of the masts, J’hen it 
is evident that their moments of inclining power must lie equal. 


♦ Tlii'vis pointed out liy Mr. Read, in No. IJ , of a periodical work, eutitkd, 

Naval Aic^lutvctua^ 5 f ubUsJicd Sy and Cv* 
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since they uro both susUiined by the same force of stability. 
Let P represent one power, and /> the other; and let a and ^ be 
respectively tlieir distances of action from the centre of gravity 
of displacement, or any other tixed point ; also let A be the angle 
of inclination of the ship j’roni the upright, and put for the 
distance of the centre of gravity of the ship from * „ 
this known point. We shall then have the fol- 
lowing equations of their forces, the radius 
being always 1. 


V .u 
Fa - 


T 


P 


I . COS. A 

l\v=r.pb- 

p h 


p b 
p,x 


X . cos. A 



From the above investigation, we obtain the following 

Ride . — Divide the ditfereuce of the laornents of the two powers 
JVoin the fixed jioint, by the diifereace of the powers ; the quo- 
tient will be tlio distance of tlie centre of gravity of the ship 
iVoin the IixcmI point. 

Tlie centre of gravity of the displacement had always better 
be taJi.en for the fixed point, as it will make the signs in the 
more deaf. 

As I humbly hope some little advantage to naval science inav 
acerce from these remarks, I shall oiler more for insertion on the 
same work. They are in close connexion with the suggestion 
for a Digest of the Navy, which you did. me the favour to insru t 
in theyl/nn/A-, and the use of vyhich, 1 conceive, 1 shall be able 
to make yet more apparent. 

Jiiitbe course of.niy observations, I have confined myself to 
truth, as far as I know, which is sacred in science, li any ol niv 
)<leas dusli with those of others, I am sorry tor it ; but us prin- 
ciples must be discussed, it is impossible to avoid it, and the 
inconvenience must be borne with : I have subjected myself to 
the same. Our country can only be maintained in its high p<ilj-* 
licul station by the same means it has attained it, among which 
that of general supK-rioi ity in the arts and nuumfactuivs is most 
prominent. — Shipbuilding ought not to remain without investi- 
gation, and eiuleuvouiH after improvement, being free from 
restriction, like tlie other arts. 

The fourth article ot* tlie I^apers on Naval Architecture is a 
most ex<H'llei>t. ami comprehensive disquisition, for a short om.-, 
the stowage of ships ; and will be particularly noticed in some 
future remarks, 

it has been stated, that we must not proceed far in our dis- 
cussion on Naval Architecture, without having recourse to facts 
and [uacticul observations of ships: foi’ this reason, (’hapimiirs 
celebrated Table of Ships of the Line will be gladly received, 
which was before spoken of ; it is the most valuable document 
bn shipbuilding, 
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This table coutaina the results of Chapman s determinations 
for ships of war from his largo and expensive work ; and there- 
funi is by far the most valuable information contained in it. A 
copy of the original work is in jiossession of Mr. .1. Knowles, 
Secretary at the Navy OHice, whose scientific exertions for the 
navy are w ell known ; and vvliose liberal and obliging conduct 
in lending his boohs on nautical subjects, of which he has i>ur- 
chasecta large collection, is to be highly appreciated : IJie niore 
so, as the naval college does not contain within its walls a library 
on the subject/ Previous to my going to Paris, and purchasing 
such works, 1 was mucin indebted to tliat gentleman for the loan 
of his books. 


Article III. 

On th(' I of continued Fmclious with unrcf^trirfed Nuniernloi $ 
in Summation of Series.^ By W. G. lloriier, lisq. 

{'fo tile Editors of the of Philosophi/J) 

(iKNTLE.M EN, Hath, JprU eg 1H?S. 

1. AVjhi.k Ulo labours of Lagrange have reduced the iheoiy 
of continued fractions, with the constant numerator 1, in a stale 
little short of perfection, scarcely any thing of coiisequiuicc, to 
the best of my knowledge, has b^en done to render tliese iVvu> 
tioDs in their unrcslricied form available to any useful j^urpose. 
'fhe object, however, is not umleserving of attention, since tln.i 
IVactions of Lagrange are applicable almost solely to numcriut! 
solution; while the others apply even to series in their lileral m 
algebraic fomu 

If these fractions have not all the clearness of convergcncy 
which Lagrange’s possess, yet where tliese are not attainable, 
they are much preferable to expressions in a finite fraction, cm 
account of the facilities they afford for simplifying the redactions. 

’fhe formula) of Brouncker, who started the discovery of this 
r,ah:uluvS, have been iat'oduced by Ehilev, in his Analifm Intni- 
ionufiy in elucidation of a general method of turning any given 
series with alternate signs into the form of a continued fraction. 
The first of Jiuler’s formula? is contained in the following propo- 
sition, and When aided by a reduction that will presently be 
described, it is adequate to all the others. 


* for the iijvontif'ation mentioned in iny last paper, which more properly 

hel<‘ngs to another tour*?^ of essays, and would be less intm*sting in a tlotachwl fonn. 



the Tw of coftllnned rn/ctioiis, iSr. 



Hx ^ ^ IJ -f Q ^ D H E V + 

Then is .r ==: ™ 
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P>y means of this Ibeorotn, vi multituue of\s(:rlcs \my be fiiriu'<! 
into forms, distiiiij;uished for elc^'ance, ujuI ec'uvemeiu^' tu ih(‘ 
nimaoiy, as any one may cf>nvin<:e hiniscdf by tiial wiili thr 
common circular, lo'vai'itinnic and other series. Hji* ‘yi‘< sit, 
dr;i\vl)ack on the score of utilily is tliis, that the fj act ion and lie- 
sellers it represents, proceeHl fxtr/ jhfs'Hf : llr-r at^'j;ro|j;a1t! of' any 
iniinber of terms ul'tlic one, bcin^' the saint; as tiavt t»f an e<nval 
nnmlxrr of terms of the other. 8o that the. fmetion is merely a 
transformation of tlie series, and not an expression for its sum. 

I'o p;ive w siinyle i.nstanoe : let tliis lx; tlu^ hy [H»r;*eom('ti i(‘. 
sern'S I — 2 4- b — 2 \ -p \2i) :>lc.. 'furn^Hl into acontinm d 

lVa(,tioii ]>y the ab<jv(‘ formula, it becoiiie/ 




Or, f'very wherti iliritlufy; hro s/o'TC>v/ec otinfcrnl '>r< aift! ihe 
<Jein)mhu\U)r /»(7(Un;o/y; to I he jin^t i)/' ihe/it, /;?/ u njnnnon meifsme 
(he three this Ibrumlp. becomes 

i 

<> 


the law of* cxmtiiiuatioij. beime mauilcsl. 

Here, 1 is Ijccome 1 --'•2 is Ijecomc y* aiitl so forua/d. 

But as rCL^avd^ the vahi(3 of iJie serirrs, we only disc,ovev liiat the 
successive links of tlie continued* fraction oorive:p;r* very evi^lentlv 

toward tiie limit whi, ., , abstracting^ the si;^n, is a.hvuys too 

small ; that conseijucntl tha in:>;ijr(pu;ate ol m siu:ccssl\e links 1^ 

still more nearly which abNtra<‘tji*i;„>; tlm sie;n is ltn» : mall 

or too oreat, as///, is iidd or even; a?jd that ci>nsc<[ncntl 3 the 

whole Lseries has for its limits * umi - * : a conclusion to ahich 

0 o ^ » 

the ser^\s itself would have conducted ns equally v. cli. 

2. In lh*ul). bl ol the ./l/ei/. Alii^ Whirinj^’ Inn.’ romarbed tliat. 

• rf tliis simple mode of mluctioii had omirrrd to Kuler, he -vV't^ddi not, J tlsio!', 

h;tV(.* srutl of liis denoininatoi-N h, c, d, lki\ in ^ 'ioS, ‘‘ .'i-rbitrio nostro n'iiinjoontar," a:-ti 
loi.c thu^ left bib rcaitcr.s to conclude, tiuit the values adopted by niio v/^:c pr.'Sj'rt d 
only iMi acfoiuit of tlicir cor»\ cnioncc — ‘■’‘ita autcro cos a'^siOia con\< ' if. or:d 1 m; .t. 
diHcrent ''ohiiion from bij might b; olit/niicd by outiliug (.VitVrv<'*nt vU <1. 

u cOTU'luMoo ^ bicli v.imbl l*c cr/or.iMt'is-, » 

V/ )i: Si 7 7 VU > h . x' I . '! )■; 



/!//'. UniHcr oji 




iIh‘ pmcoss [V>r ]’<;(!uciii,!:;' wii inlittitc 

limu'd i'lMi'lioiiS, jjuJ tlnjiic(ilo arn^ionol (ViK'tioit, \vk<»u 

hi.u' Ik- ;rppliMi h) lih'tul t jU'.'iJiiit it-s uKo ; wfurJi ho 6':\oof pii iioN 

1)V reducing tu’o oa^’V rooMnjiijj; ^olios', din; iroooral hoinoo^- 

iiiid chicr 11.^0 ‘d l.lio [)riaoi|.*l(‘ do no! s(.(‘in. 1o have nrcjMiod h» 
him, jMo[ jiojjc(; })is remark hi ofldlhi value. 

hi Ilk, Alomuiio oThK* Ar^h'/u/ut* /A*s Xj/V/ov s-, 1 7 7:J, f unite)- 
stand l/aL;ran;j;(; has proposed a inoUiod not %ory dtl!'o)ooJ fVmn 
tliir.;, Idr diso.ovis'iini; Vrom the known sum or;ic,;ovios wh'dlicrtlm 
lallor is rocurnuit or no-: ; ^ \a. hy rochiciny tlic rociprooal <<1 {!io 
sum to conhniKid fVoct.ityns^ oMomlino each quofioni as (sr ;o^ 
iiro Icj'if's. l^vory (.‘hjocl pro|^os. d l»y flu, so diht in;^uisliod. wrihas 
aj.>pC‘(irs 1o 1 ) 0 . in the loilowmy: simple aiid Lv'iit ial liuiii 

oi’ dcduclioiK 

d'ho most oonvcmimil o\prossu>n for a -au'ios whoso sum is lo 
bti Ibuiid or apjjroxanaU d by continued IVaclums 

'p. r:- il U d" //, (L i i h ih-C, ( j 

which is peu'leclly ooui ral, wliilc it hw uc.rs iln: i'l ;!‘'tioc:d j com -■ 
lions lhad lollowo Ihit V — j) — a, -■-* 7 •*’- n. p -) if n . d - 
r — (p ij q- a, — (f, yj, y, r, bouo^ m-li n r:v'- 

ludo., and v/o hiivo 
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Sitici.! the expreshitiu .^br is of the aatne f’oL'in a'^ lhat Ibr p , 
\\c uow possess the law for continuing' the series,, the i' of 
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'j ho ('.t.rn( Liraod irat'tioo i *> (‘Xav'tly ihc M.iina as WMohj ]i,nc 
i 'loil'Mi i'ntaii perfViViiiino:; liu* lika oyna-ll u.ai ou ilv: :*,aii!':' lO.. •!* ; 
I'lU tlKM'c is a nianilosl loKsnuu-.o*. in hi»\nu*; all t.lio rJorat-nt-; !\t 
( ,;ro;oiicy la oao vaow. ‘ * 

hh ails ol’llte <{naal tiles'. ^ l)pt 'iin (k tla* li'i'rjo.)u is 

h'niiiri'.ited, audliht: :‘.<a’ioN h\ iroly sirnuiuai. I'k y. H'c, 0 /. 
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^ oavcr-t Is, rho -aaios ho rccurriii:^, tiio h action v^ili Icaao- 

ioJt, us ’Alt! apjsscr hy ri4'vo”-o»y ihis roa:->nii{ioj,', since; llio sani 

a i‘\ t )'\ S’.loli •■ rl lC 

: V , (» ... . 


! os'pro.-.sijjlo by a Isiiilo porl.iou pI* 


U‘ 1 ho -('lie s do fiul louuiiiaK^ 1h«a coiiljnnod Iracliuii Jiov'^r- 
da [c>s ailhrcls au a|)|)ro.\iniat ioa loivanis ihv. value: td' i lie scru a* 
aiid. juoan-’ < )!’ t]sl;niulio.|L^ llic: elcy^rcc; o( :i])[)ro\niial ion, \ i'/. r 
IVmui iho la A’ 'oi’ coiitinualion oi the fnictiou iisoii, nr by tJo* 
ociiiat lous 1 oy i\ < >, U, .Svc. ^ . 

\Vdillo’ (iu* (jua.nlities arc all iifiinuuti vo, llio hMCliou is c< j> 
iaiidv c'uj j c orjoaii. toward die i:isn'(M:.t value nl iho series. 

I'y (lie. aid fiioii of the sitC'o.oH."-'! v'o (orruidu; in d^rf. ‘J, any soric s, 
])i<t pavrioulavlv such u ' ;.'ro disi ni'on'-d'»'‘ei by aUonr.itin'.’; y';'ns, 
Uj.sv \'\: sinumcal nr ah^'obrajcaliV approxiiuatod’ by c-nni^'ina d 
jiact'oiir', aiid in ^’cuierai uritliUK-tscaliy tot), (rithoul ihu lfth‘»iis 
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0)1 (he 'S( t al/t hf i hi' } [iimhcry OV/ri’. ^ 13,') 

Aim CM*. VI. 

M'\tf y)rrnuff/, of the uf thr ////;// A'i7‘, )ir/)r ( (iV(\ 

r>Y the Williiuii Wjrnoin PVPS. FKS. (Wiik 

vi Pl;»i i:.) (.’oniiuuaieated by tfiij Ani lior. 

A'l tile, first iiistiluliua o{’ j[\l> S^jchety, i(. w.w ed 7 s .i 

subjecr partuailarl v serv tl\(v { riu oi n s 

iihaul.»eis^ to in vest iLy.ite the strata on llu^ <'a:^ia‘o >i<h' ol' N'urk- 
"liiri; from tim lias to I ho* clialk, uml to oKuniin )-i ht ii r.oni'spoml- 
iiM't.* with the bmis ol' tlu^ ;j:reaL rdtain \shi<-h nms noi j iiw • j<l 
t;*Koni;'li fhiy^land to tiu: Umnher. * 

hi tliis in<|mry <‘onsi<(ei'alil(’ [iro^ress fias been made hv the 
iaie leseandus of Mr. Smiil), who, having; ea the Somelv m\i- 
tatnai retunua] to tlie.c.oimt vy and., resumeil Ins < xammaiioii of 
iis 'j‘^‘o!n«j|^ V , lias e\|)]ore(l tht; ni'rtiH.iii laie^a ot oohtie hilh 
Seai'l'of lo I laiJih]eh){»y with lim nop how .Mr Phiihp.s, le.oi 
dMee ird three m(*nib>eis of the sonthein si'i'n's whif'h had not 
iioen li' lore obfSerV' d. and <'sta] dislnal Uie follow nej. rle-a’cndne^' 
order of formal ions ; iraiu<‘ly, ihe eoral ra‘j\ liu: eahan' ,‘MI s <j rn , 
line ().\h»rd e|:;v, tht.* Kei]o\vavs voek, Jmd the (/(a nlirasjj, 
bet'aeen uliieJi and the lias of Whilln lli* save} al ealeao -ons aatd 
sahtly bids, oceujiviu'^’ tin.* [aisiliou uf tlie iiiteii.!»j' ot.lHe of dim 
.■mO u t h . 

it renrdned an impoitanl desi<!enil«ini to examine mjIIi aeon* 
)at'\ tiiat part of -the oolitic ranp^e wliiclx was fu-^.l notiee^j by 
Mr. Snnih in tin* iKde;hbv>ur!i() 0 (l of (owe, ami whndi nm-jhl bi‘ 
*‘\pe(led to fnrnjsli tin.* .euniieetnrj; Imk betwo-en the di.^lnet 
abeady mb 'olionetl, and the, main clriiii oft.folnn: lidls win? Ii 
travf'rso's tin* kinydiiiu iVoiu beyond Bath, throu;;h i.im tjln-^hirtf 
li> the llirmbta*. 

thi.'^\imv I |>ro[>t/ad t<i tim Kt'eper i' of tlie Miea nin, lo 
ticeouipanv me nw a.u exe.nsan*. ui whieh we m;nle llu* ol)-,eivu- 
lion> now submit tell t<* the Society. 

'file tiact tr» be in\'est jy.at<.d was thecountvy to th?' riyiil and 
h \'\ of tile road from ( ii;<.alm;n»hant to Jhuuyh. W e knew that 
a.l (loodmanhavu the lias ixad bmm fouml by Mr. ^bnith, aiifl tlm'. 
In* (‘tmsidfjied it a.s (xtcndiii;^ soutli w ard to the ilumher, and 1 
itad inysidf in ]h*2d trarad llie tadite from Sanetem ne-arly^ to 
IntMi'jJi. I had also obsenwed a di.Mi'rent eideareo.n.s and .sandy 
i(jek fitriher to thii ea t, and immediaiely mnler the clndk an 
e\hii)iti.oii of red <dialk and blue cla.y similar .to tha.t wim h. 
occurs uti the northern side raf tfie \Vb>Ids at Sj)(M‘toii and at 
Knaptou, "file direction tlieii ol’ the lias, tfiQ cliaracter and 
e.xtent of' two beds bcdoiij^in^ to the oolitic, serie.s, and of tin: 

Keu‘l lit tore the Voikshiru Philosf)^>l\icu\s^»^ ‘<^b ? f ly'iO, 

-t Mr. PluUips. ^ 

e r 2 
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1 ' 

above-mentioned clay, were the leading objects of our re- 
scar cIk » , 

Tile most westerly range of risihg ground shov/n by the map 
(Plate XXXVill) in this tract i4 at JSTbrth and South Cliff, nud 
Jierc, if any wliere, we conceived the lias was to be ti;aced. Our 
rbu^e was, therefore, directed across the strata from Holme on 
SpalSing Moor, by N. Cliff .to Sancton. At Holme we found 
thi3 sunnnirbHthe .lull to consist* of gravel, but the red marie 
appeared aboufr^* mile to the SE wdth gypsum imbedded in it ; 
the tv^rked for plaster, and f3eing divided into two 

cj^ualities, the onv'vhitc and pure, the other coloured with grey 
niarlo, is sold at tlie rate of a guinea and twelve shillings a t.mi 
/fhe red marie shovv^ itself fol* some distance on the road from 
Selby to Clilf, and is then covered by a sandy alluvium wliicli 
overspreads the country as far as the C^ilf hills. 

On arriving i\t North Cliff, we found at once a little to the 
northward of the village, tlie lirst object of our search, and at an 
opening made lor the. purpose of burning bricks, discovered the 
lias well characterised, and containing the distinctive fossils, 
of vvlilcli specimens are before the Society. Mr. Phillips made 
a sktdch of the section which it here presents, the only one to 
be seen along the whole range, * We subsequently traced the 
course of this stratum southward, wdth some difficulty from the 
<*.irciimsiunce of the stone not being vvprked ; it appeared, how- 
over, at the surface near South Clift^ and we tletecl^d it, ’again at 
llotham, at Everthorpe, and at the western end of the village of 
South Cave; at these places w’e found its peculiar pentacrinites 
and gryphites in heaps of blue clay ami septaria taken out of 
wells, one of which had been sunk Twelve years ago, but the 
materials had l^emaiiied undisturbed. The stone extracted from 
Ihe well at Everthorpe had a peculiar hollow oolitic structure. 
Wo are disposed to assign also to the lias the clay of which 
bricks are made at Brough, and again on the road from Sancton 
to Market Weighton. Un aliUl near the, latter place, we found 
it marked by gryphite’S in a brick yard; and at a point near 
(xpodmauhaUh fhe road to South Dalton, where I had 
formerly nw^ed the i;ed chalk marie, we found under the rod 
\duilk a rock distinguished by the >^ame hollovy oolitic grains 
with which we had been struck at Everthorpe, certainly belong- 
ing to the same stratum. Beyond this point its outcroj) has 
been observed by Mi\ Smith all along the western, side/ of the 
Wolds by Pocklington and Seppington to Craike, and the lias 
may, therefore, be considered as having now been traced in iiu 
tininterrupted course fjrom the Humber to Whitby. 

Our examination of the next range of hills to the eastward 
commenced at Sancton, where the oolite first appears passing 

♦ Plagiostoma gigaatcsi. Ammonite^, 

PlagigstQnia rusiici’Am, Pentacrinus caput MeduSie, 
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<?itt IVoimuidcn' the clinlk, and wr piM'Siiocl it ahni^ c\ contimietis 
line orqnurrics on the riuht ef tlie road l)y kn , ^ 

almost tv.) tlic lluniher, in wluehat low water tins rovdc is oe.d lv> 
appear. The slone is 'chieily used for n^p'^irin:; e-avls, Imi in 
vsome plaices is luu'iit to lime ; its p;enorai cliaraeter is rt markahiy 
oeln'oou?;; two heds are distinguisbuhle in i{ — upper s.'.idy, 
and dee,onip')siuo‘ inro round balls ; llu: lower dc'eidedly Vs.lii.ty 
anvl vjiri»'gated internally wdih patciu.'S uT deep i^n*. In i!jo 
I’ussils ui tliis wlitde we found ntdhiii/;' iindieal i*v e,i' the 

nj)per oiilites, but o})tained several shell.'. (' Varaetia ‘stie et the 
inferior; *' and we (jo jiot liesitalc to (•onsi<le,>it, as Ihe coi.linua- 
tOMH of'lhatru('k paflisin^’ llio llumlua* from Lineolnshii (n 

A little l\irti)er lo tlio e*ast un tlie i'elr. hand sidi' id tlji'^.nne 
rv)ad, we jnet Avith the tliird range which w.i i)ad de.siyr.ed to 
i wnnine!^ (Wposcil in a line parailoi to the Ibniaa* in sand pit.-.^ at 
A<?rlh i\e\vb:dd, South Ntwvbald, and SoulJ) (,ki\c : it appi'ors 
a.IvO) Oil the ii)ad about hail-way bctvvcvai tiie last nieni U)ni d 
pkna s. i/jirtlmr sourn we were, not able to tnuaT; it, bid j!nnk if. 
]>re>i»able thaJ tin; lull at 1‘diouglitou belongs to I !n; same st nd inn, 
Vvhieh woulil bring it.s cumsc dow)! to the llum}>er: at Norlb 
New-bald it jawsus muicr the chalk vMthoul any itdi'rval l)el^^ei‘n 
tin* two looks, d'lie. olniraejor of tikis strafuin is Wi ll ^hown 
in the seef ion exhibited at tin; latter piaci.';, of' \vl)i<'h a drawing 
has been madi; by Air, l^^lhllips ; iicon.'^ists oi' loose sand aluiund- 
ing in cavst^^f ofslxkJs, and gonlaining inas.>t‘s of a hard caloar «aei 
Slone inaiktjil l.»y uunu.aous remains of gryj>iieoa diiataia. Mr. 
idnilips at oin:r; reougnisotl in it tlu! Rel!t>\vays st(>m.‘, sindi a.-, if. 
o'ceurs at the base of Soa.rl>rek. ^kastle Cldf, ami found m if tin; 
peculiar .jiunnonito (dMlikt rock. (A. Canoviemsis ofSowerliy.) 

d'lie joinainhig oljjecf. of our investigation in j>ursuing the line 
liiuu west to {.aist across the strata to llu; chalk, was the clay 
whicli appears in EIIougl)ti;u JJaic nuder the rod ehall^. 'I'his 
strauan w<; traced soutliwjird as far as Weltou, and northw.u'd 
to Brantingham, and Miere cau be no doubt that it is the same 
bed which tlirows out the sju'ings at Newbuld, near Avhich place ^ 
its outer edge must pass under the chalk, tor there the chalk 
r(.sts imiuediaf oly on the subjacent Keltnways ro(‘k. The J)' ot 
cxhibitioii of it IS in Tdlongiiion dale, wlmre there is a scctioh 
of tin; chalk marie, red chalk marie, and bliu' clay; tlic redch.dk 
luarle abounds here; witli samr' small boleu.mites as it eon- 
i ains elsewhere, but in tlic blue clay there are nom; of these. 1 
found in it one of the large beieiuiiites vAidch occur in the clay 
at Specton, and Mr. PJiillips found two valve's of flu; (Jstrea 
dcit.oi lea (of tSowerby), with carbonised wood atiachcvd to tliem. 

* Jvipccially TeTc•‘l»^;^tllU^piTJo^^l iSnijUi). 

Tiinitclla (Sp. I. .strat, 

Lima proboscUluiu . 
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A sinnliii ))rI(M'i\Tiilr! wn.^ sliown n;^ IVoin the 
Jiiantin^hani, and wo hud hf^urd of 
u suiiilur oystj-r procured near ollon ; at 
\V (dl.ou \v<* suw a IiirL>t! aamnoiiite which 
had l)een (uiuid iu a uudulc iu ^Iie same 
1 ){mL 

d hc' sinniiarity nfappearanci^s at hdlouyh- 
tou (lahi and SpecJ on would load to the 
su}i])nsili<jii thed. tlu‘ clay at those phiei's 
I 1 o otH‘ stiatuiu ; jMr. Phillips has 

jomid the ()sliea dollQ^dea also at Kirhy 
iMoofside, aiid it is probable that the uholv: 
substratum of the Vale of Ihckenuo; (;ou~ 
sists of the same clay. Its uncouforiniiv 
witli Uic chalk, its positioii, as it shoidd 
seem, nf)ove the coral ra^*, au.d the discc'- 
V(;ry <d‘ tlic Oslrea deltoidea, decide us to 
consider it as the Kinmiendj^tj clay, (ivei- 
lying iu the district which we are now 
dvv.crihing, iht' coral rag\ calcareous grit, 
and Oxford tday, which reappear to the 
northward. 

Between tlie Kinnnmidge clay atid tlio 
soft aluminous clialk w luch fortus the base 
of the Wolds, ond which we consklcv as 
tlie chalk marie of Webster and Smith, no 
indications apptiar ot'anv of the hods whit'h 
intf rveuc further soutii, except ufthoyrmll 
or Folkstone clav ; the small t riuib}>arcnt 
belemnito dcscrilSed by Lister seems to 
mark th(^ red chalk marie as the represen- 
tative of this bc*d. 

Upon the whole then a section o(‘ tin; 
district which we have e.vainiiied would 
probably exhibit a series of beds such us is 
(h'sc.ribtal in the sketch accompanying this 
jiaper. 

\li only remains to add, that on our ref uni 
we met with the red murle again a mile to 
the west of Shipton, and tlcat at Holme, vve 
ol)sorved the gravel to consist of the sanu? 
fiaginents ofsandstoiu' and grit, mountain 
lime and slate, as in other parts of the V ale 
of ^d>rk, but that at eva ry point where we 
met with gravel near the clnalk hills, it 
consisted of materials brought from a very 
short distance ; and though the soft clialk 
pebbles were rounded, the grypliites and 
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flints were very littU*) rul)b<|L ]n oneol'thrse l>^u]s ofL^'incl vvc 
n!)v>erved a seam wliicli ly>re a remai Ljihiv- Mar-k ai'd sdolv 
appearance?; I examined t^ic pow<l<‘r/\\ hieh (KaaVio.K-d ilns 
colour, and vvhicli tonned* a mamillary itneiislat ion on >v)in-; n\‘ 
the pel>^»|ds, and it to bo oxide oruKwiuam se. 'l ie na-di-Ki 

^vhi(‘li 1 ^employ tor detectin|^ tin? pre.'^i’iice ()[’ mane, lOd'^r i- si j v 
.siinplp. To the end of a ])latina wire I attach :e little sn’ncaibo- 
nate oi’soda and a j)article of the .substance to in ^‘^'bnnu'd, and ^ 
hold it in line exterior flani^? of a caiidlo c-ithe] just pb<o( ilo' 
lurulnoiis point, or <m om.^ side; if inane.aiies<? lx* pre.si nf, the ~ 
nudted bead be*.?oiiics, on cooliui;*. oi* a iniripiois eolnm ; i-i; 
‘iinmc'i'sin^* it into ’the visible ilaine; st i<!s<*s tins (ajhair, -'^iiid 
resM;n<?s it aivain when re-expost d to Iba! portion of the llamt? 
whicci^^iuits iittiti light, ami u heat; the* eond>us<don peitect. 


Sjnee this paper \va>v written, iiRpnrv lias be(?n ]nad(.‘ of Mr. 
Smith what his opinion was of the dco nt‘.t aliove. dt st'i ibed, with- 
out any communication <d’ the remarks wliicli we had made': In? 
n?phc(l that the. san-' pits at J^ewbadd were e»f tiu? KeKoways 
rock, and the bmeslont? at Sancton ol tin? inferior txiiitr; lluit 
with respect to the clay under the chalk hills, his ob -e} ^ xi ions 
difl not ena.blo him to foim’ y decidtal upinitai. Sucdi a eimhrm.- 
ation, us to the two formca’ strata, oi‘ the whieli we h uj- 

advanced inclines ns place contid'^ice in tlicir a< cura('v. I lie’ 
])rincii{ja1\tlcflcieney in j.he foregoine: atx'ounf is in i<x.;ard to tin* 
cornbrash, thedbssils of whicli liave been d(S(.o\ ere d at Sc.u hi o 
in their proper place; we were unabt(? to fmd it line, hm it may 
probably exist, as at Sc.arbro.Vin thin bi d, and be loimd In n - 
a,fter lji.Haveen Newbakl :uid Sancte>n, 'To tui.mt' invi’sl s. 


it will suggest itself also as a projjor i)bjeca ot impmyti; joi- 
low the line of the Ivelloways rock across the ami 

complete the discoverv of its course by tracing it thiongb Lni- 
colnshire. 

Explfnitiiion oj* flic Plate. 

Fifr. 1 . South of Goodmanham, Fig.fl. xVortb Nevvi)ald, Kello-^ 


chally upon lias. 

a. White chalk. 

/>. Tied chalk, 
c. Lias clay. V 

Stony lias. 
i\ Lias clay. 

Fig.*2. Elloug'hton Dale, chalk 
on Kimmeridgfi clay. 
a. White chalk, 
h. Red chalk, 
c. Velh)w parting. 

</, Kimmcridge clay, with sep- 
g\^ taria. 


^w avs itxik. • ^ k 
a. Jh'own sand ami st(ino. 

/;. Wbit<? and yellow sam>. 

/. Sauhy shelly blocks. 

Fi<»‘. 1. 1‘dleiker, iniViior oolite. 

cr* * 

Sandy b(;ds.. 
h. Irony bull/^ in sand, 
c. OoliU: in oblirpm lamina?. 

(L Oolite witii blm^ ** cma sd' 
Fig. d. Nortii (,'lill, iias O'xls, 

«. Xhiii'ipm.t lias stum;. '7 lying 
Sbelly lias. ^ ill 

V. Thin-bedded has. j clay. ' 
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' Jleport of the Cominitlee appointed 
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, Article yil. 

Jirport of the (JornmiHec appohtted inf the Council of the A ^trono* 
nncal Sncleti/y for the l^urposc of examining the Jrles^.ope con- 
slructcil hi/ Mr, Tu/le/y hi/ Order of the ConnciL (CJcnumuni- 
cut.cd by tli(j Onincil of the AHlrouomical Society.) 

You \{ Coni-mitfee in inakirv^j this report, before cnteMn^i; on the 
iinnicdiate sn!)Jcct of it, think it will not be nnSfXtusfactorv to 
the (Jouncil if ihey^j'ecepitulate brieliy the circuuistance.^, which 
he.\o led to it, by way of presenting m one view the history of 
the telescope in cpiestioru 

So longngo as the 2!Jth ofSeptember, LS‘21, acommunic \l\im 
was made to the ( ’ouncil of the Society, by M. Roynior, f -tNt'uf- 
chatel, in Swil/erland, on tlie j)art of an artist of the* name of 
Guinand, resident in that neighbourhood, statiitg him to !.'c in 
possession of a process for making discs of ilint glass, ht to be 
cniployed in (he construction of object glasses for achromatic 
telescopes, and free from the defects wliicJi have Iiitlierto given 
so much aimoyance to opticians — and of any rcvpii/t'd si/a: evt'n 
.as fir as twelve inches and upwar<t.s — and claiming for him a 
'jiiionty of invention before bis forn*er employers Messrs. Fraun- 
liofer ami Utzschneider of Heuedictsheurn, in case of .dispute. 

I'hc oxtreme dillicuUy experienced by !)nr artists in piocuring 
discs of Hint glass of even very moderate dimensions^/ hiVd long 
been severely felt, and the first prospect of an opening afforded 
for the cessation of this iuconveuicnce, which bore so heavily on 
the ])rogress of‘ practical astronomy, could not but excite the 
attention of the Council, Decliinilg, liosvever, to constitute 
themselves judges iu any dispute respecting the. invention of the 
process, they contented themselves with inviting M. Guinand 
to submit specimens of his performance for examination, and 
making such further inquiries as to his prices and his ability to 
furnish a regular supply as the nature of the case, and the wants 
. of British artists, appeared to call for/ 

. This invitation was at first, however, very unsatisfactorily 
complied with, the specimen sent being merely biilficient to 
aiiihorise a judgment as to the quality of the glass vvitli respect 
to ndractive and dispersive power, but too small to justify any 
conclusion as to the real merit of the process by wliich it had 
been made. The principal was a disc of about two inches iu 
diameter, of which an oljject glass was immediately constructed 
by Mr. Talley, and of which that artist and Mr. Dollond reported 
as favourably as the trifiiug magnitude* of the specimen w^ould 
permit. The inquiries of the Council too were answered in a 
manner liardly more satisfactory, M. Guinand appearing chiefly 
desirous of disposing of bis. stock of discs on hand, and that vi 
very limited one, at a taritf annexed, and of obtaining a pecu- 
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iiiftj'y compensation ibr.bis lauirr in-.m o, 

inanui’actiire. A tb.'vet‘‘»r(* ;?*jjipinnkMi, 

in”' of Al<?vssi’s. (lilbert. llcrsL^^je.' 
telescopi), and tlnjronn 
larger s])eenncii for (‘lullfv^r^frial 
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and Pci^rsnii, »•.> (‘\«iniiu‘ llui 
ihn proj^Hidv <^1 pine ii K-an;*' a 
'Hit: roj.H iiL oj’ i Ins ('r-mmilten 


partKVifar aiUnifnan i liis ]na*Ar\cr. 
witii the qjssr (tJiio 
if no) a), UfaT^inn- 


^\ \[[ bo j'oand on the ooiolv- ( A onipy is siibioiiiod.) 

A copy'^nFlhis: repoiT hunifj]iat< Iv f >i 'A e.rtieil 1o M. (iuu 
iiaud, thiougiT M. » All aiu’. liile, ionw ( Ina' and 

lai'LOvr spo^imlniK,. o.oiisisting < / iVa^nmnls ( {' ina gular figure, 
were traji^niiUrtf and linafh^ a d’be. i>r7; Ibndisb inelios in 
diamofor was pf.n'od hy M-o^nrs. ( iuinnnd any! Keynii ty at tlio 
ab^nluti' di'iposvd oi Jlui Soeioty lu^oN'.unine s\iiln>n1, n serve, aoiJ? 
to rNKirl Oil as its nieiils slnxifl appear (<^ ri puirc. It is tins 
disc, A^bich forms tin- <-liief nbpsO uf tin- pirsmt. repori, the 

rr”;j;niOTi*?^^lTiexii;i'} er-.nsiilcrablr, ron) appaitmi I v nfgood 
Ia V. nig still TToJ^ la I'ti'e enmigb to evouc mn.di uitt'rest, or call for 

. nut eunsubs'ed tlm ('nsc 
r aeh si/u {it f.*i' bi ing 'ony iineonniiun, 

nni-' in •f’.nghmd and tia v log ie>\\y iVom t bo 
friH! and nu^os^^l \ e.d im»d'* uf (amunnnle.atjun, tbi‘ im aii'-. of 
putting lliO prOt^^j^auiis <'d‘t'tn* arti:',i to a fair pra<airi!l tost, it was 
considorod b) llle 11 amninl iv t* (loty,<iin' tbi Ui tu t lie publie, 

to take cveTN' ad<‘(pnU‘. -bp T(»r tlrb pnip-t i. *'i:e di-** was, 
tlieredbng pbv'-o'd in tb^fenids ‘d‘ ;M('''-:rrO hflbrnd and 'l ollev nn 
the 14t,b u^^i^^uyetnben', \vtlh'otp'r(iun'- fu t;d i 

moans for asc^iTTattlnig' it.* ^(lii-ieiiev T- •'» npiirat 
tinaiiy agriaal oTlwucn tlnj-f geiitb najj Amt Mr, 
nudertaln' 1u form it info tln'^ .<*ui:V l« n> - 
ubjecl gijjss of I'J i‘e.‘t (berd iebgff?. 

riiis Inio acooiYliiig'lv boim^ dtan*, ]>iil e< n-i 
was expeneneod in obtaining; a dise, of ciuwn 
boiiu.>gonG< ms to niateli it. and >1 is o’voicnt tie. 
teal to tile object jn viun-, bulb pbc'.-a*-. la mg 
anco. A disc ofb’rencd). plat.o glrr-s ai lir.n )i!a“ in In ^ 
sioH was first tiied, but. after wmkiiig it will) all uic--;iblc rai’<' 1 lie- 
combination tumid om i.lef jriv<*, and tie* t'-f -eupr; i, oiltne.:,* 
thoiigb not a bad one, pioNCvl mf'-rinr b* be In .■'!» i'\\u ^ t.Oruti-n 
wbicir Inid been formed of it. Anartm^.r en u ‘oai v pi i>< ,, rtniru 
would, perhaps, Isaee Imcn disciiuia u <i Uy I’tO'' imiif’ r nt -ac- 
cess in a trial on so large iV.eale and ilu: ni:c--,\' iin- fii fmlln \ 
examination, would have bee*ii cundcanned . Imt Mi .1 nib y. w ilh 
a /eal and constaru'y for wbscb be is enliti. d )•' mueij ct ijo, 
still c*onceiving that the fault luiglif. mainly In- I'm |>i.itc gfi - 
resolved on coimnencing* anew. Having', aiV r much ic-‘':ii( !f, 
obfained another fit disc of t!m Ic’S - refra/a'\<- medmui, bciii;^ 
English j)late glass, he again settowiniv, ah u icjnimg 

the Hint glass, and tlie nlijcct glas.s now to be icp-ntcd yxi Is tJui 
result these his second loliours. ''These civciun^taiucs your 
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Committee thii^k it iieeessary to u* riti' ii by way of accouiitini^ 
(and in tlieir mil ds satistaetoply'Jj ijor 1i e lon^; interval ela[)sed 
tioiu tlic first rei:o[itit ii of the dis<" to the tinai completion of tlio 
ohjei t ^ lass. < 

In the state in which it 1».as. been salmuttod unreservedly to 
their inspection, at Mr. 4'nlle\^'‘S lionte litf »ls[in^toi».- mfijuiOed in 
a tenipmary vv<;odeu tulie, and on •i'^s.tand of very eonviMiRmt 
construction j'or astrouoniital usv^.s, its clear a.]>ertare is si.v 
inches and eii^ht tenths, and ils'pi i fonnancui has proved in the 
highest di'jji'rcMi sat islartorv. it ha < lieen tried hy us on various 
objects, hot li by d;»y and i)v ni-ht: aiuOn^i; (he* latter, tlu* plan<*(s 
S^uipiter and Saturn, several of tin* most tleiicate and iiilHc-„.lt 
double stars, such as f^o/rz/vs, y l.iiodsy (Ja/nriy cr Lionf, vkc. 
as well a>s some of the small resolvable nebnlm iii he eraustidla- 
tion Virgo; severe tests thesii of t>ie performance j fa R‘icsc{»[)e, 
under inaiLrnifyino’ powers from 2t/0 to 700. / , 

The eMimimiti{jn oi‘ a brii;ht ofjei’J. on a dark o;rofn(f,' as a 
card by day-linht, or Jupiter by bight, with high J.chgndying 
powers affords, as is wt'll known, (he severest test of tluj ptufect 
acliromaticity of a tehescopi*, tiy tlie piuductii i of green and 
purple borders about tlu'ir edges in' the conWary c,ase. The 
telescope iii question boars i iu*si'“ tests icmarkably well, and 
is certainly jnuie achromatic than usui:!, a <’ircuuistancc, de- 
pending not merely on the ni<'f' adjustiii'^it of the ^f‘oci, but on 
<he quality of' the flint glass ^iiJairdy. d'fhis n)l<i\ht been 

expected (according to a remark of !Ur. Ibi.nyster) from the 
high udVactive and dispersive power of tlie ghiss, but the fact is 
undoubte.d. ' 

The d('>rru(:tioii of the abcrratiou of splifricity in -m object 
glass wht u thorouglily accomplished, even with the best mate- 
rials, is (lie stnmgest proof of the goodness of its workmanshij) ; 
but except the matei ials be good, no excellence of workmanship 
will dcstnn' tliat irradiation which surrounds the imaa:e of a star 
with lines of light darting from it as a centre, and which fills the 
tield with loose dispersed light. The object glass in question is 
perfectly lu e Irum the latter defect, and almost entirely from 
the ibriiuu*. d’he rudiments of rays may, iudceci, be traced in 
interruptions of tlu* regular contour of the rings which surround 
the spurious discs of large stars, and wliich arise from the inter- 
ference of the lavs grazing the edge''\5f the aperture. Portions 
of tliese rings^ arc wanting or very faint, and other portions 
somevvliiit strohgci ; so that in some directions the outlines of 
lings of several orders may be traced, — in others only thosei of 
the first and s<'cond. This defect was distinctly perceived in 
the image of y Lconh, with a power of 220, giving it the appear- 
ance of having an excessively faint small star, almost close to 
the large one of' the double star ; but the inconvenience is so 
slight, that without critical 'attention, its existence would hot be 
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nnd enn ^niainlv not \ve 
'ey>c iVoni ./ijjanferl, adjnst- 
./ V nf fhit; star, \\itli 


I 


dniidle stars iu the 
^ U'Jol^;;U^'d : vvitii 700 it was 

di^)tnuit]v to t onsisf\^' w,u7J*d^-t s iji apparenf, (aaitac’t. \V ith 

this dl,lfii>!on in the I*^ht (»f l!je 

stars was p^n epUli'le, hut im' vslnJ- the perihrntanet' »»f tin; 

t(des<‘ope was (^tienv-O,- ..('.ikA % 

; waslexannne. -lOf), in.; ■;oo. WitlMluw 

!o;>»*^t p:»W( r it w a-. y’en mu v hi-;ae.t ie ill y th'liiual, and the'" 

<’lr‘s« thst iiU'tly s<r‘|>a)*i\( ('’f'' \\ oh l•> 0 / 0 ley wi re wril s('|>a- 

Oded, hlaek inleyo Y rdstnu !l\ /.ein Whih Jt^O the 

sr/paru(iM).\|^'SH»^'iHn‘(l pe'< l».‘e|K' . ‘// 

hut nn eoinpar- 

'I iis r< 


»<■ et t 


i ''''■' 

A VS' as mc’ 

ine; the ^ 'a era ms niaih: <^1 d n‘s rr aV -i^usi) lo)^ d (-nnld not 

itavo beeu' ihe^O n<' etanprtnjo* VHd‘ that ve»v didhujl! dmdd.e star, 
wineli t.o he pt\a '\ed \ tin* luU pow er < d' odeelor.^ of the 

Vr'/z/rM' / C’oiirsi^ pei fietls ^veil seiun 


!ari.';e*sf <*lass, 
riie eoni})anj 
he.'id. ot ih 


I in* he,‘id. ot U le -enj){.\j> ^howa'ver, atnpiv su(hcj,ent fot' 

shownn.;' the '|el>nlus'-^{’ tir '’^•?<^‘hers hr>t ela.NS, Stw'erid o(' 

llns-e were. <aJannne<t, ''Vsth-’P>v'*sV “It of <“f)neentration of 
til?)- rays^^tV"^ **‘**‘4 ahsian-e' of aberratirnt, 

provc'd verv *^^"»iiiibh\ <un! was e'lebAth/ m nked m tlni resolvable 


provc'd verv bh’, and wa .o'^^ 

aj)j}e*avaue<.‘ e\{niMted iw {ln*in. 

i’^alurn wa*- sln/\vn w;\h, 
rirn:', aani^he tlnee interd»r .d'^n<'*<f1o 


the division ol* the; 
h\<‘ s'dj llittcs betny; [da.iMly 
seen. A sati'Kir.e f)n the bofb'^^of .hfpiiei was id.-^o Sf (.'ll as weil ns 
Us shadow; and tin- pianctaiy of the other satellites conUl 

not ive nustakeii l\\r sntn e >Ms...r)!:es, 

Vtmr CVunniittee efuehni'-^ 0\at tie* faets rd)ove 'hdailed speak 
suihineiUly ibr iheiiiselves as to (he exeelleneo (d‘ tlie {.{-leseopJ! 
to render oornnierls or jy-bise <aH heir part snpei ilnous ; but. (hey 
eaiuiot close t.liis i.'jeori wlj.lioul o}>servmy <>! »rf‘ neue on the ureat * 

Mr. ltd ley, and' Ins 
s of his ail ni (.>peaat^- 
iii thr; ])eii:iinfue 


rerun nly 




. -I’ . 

pains br--(f.>\ved it^ w t)i ktnanship l«y 

addrt*ss ire avallin‘jMiinisrif of tiie r\‘.s(vun:i; 
in-^ on a, iviatenal whie.li »^bnj:lu 
regarded as hrjjdy nnjironiiMug.- 

t^w^byH'd) 

f 

jVfu/ 12, U’-JCk J*' 

Ttie leport alltnhal io alnyr*. — 

At a meeting of tlie C>t*)iunntlee of the . .'tromv.nteal S(5r!efy 
for reportijjo* on tlio propriety of purchasing speeamens of 
M. ( lUiiKind's glass for further trials, held Mareii 17 , lS:2.'h 

'rhe tMescope constructed by Mr,* lulley was [u<;duce(l and 




( j\ I^oLf.o \ I), 

b lb \Vb II i.Ksf Ui;n. 
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JSIrJBarlnn an (he Mofj^nHic induced in Icon [Jun e^ 


examiiu:d, nnd ^oip. Idler, ninl AV* /Doilond, rea.d ; us ;dst> 

siidi pui t^v (d' u j\oi‘u.‘s]»()]jel<‘UCft I toweM^c l^oiuigii Socrdiiry 
uiid M. lu;yuic:r, us fjpneiH’Ld iiV*'/ touVK I 

it was tiuju ji;s<)l 'd ihu. •t.j^'urv •' vcuir (.^‘."‘lUEuttco tliul. 
M, (luiiiuud Ijus wA. o.rj,\VK:y^' ueen subi i luuiuu'r to iho 

iiKjniiy j)nt Lo hnii .M^s lioi' Ikj \^^l!l (M\L;a;j\‘ 

to t'uiTOsh |jK3 jiOtUinu iOj 1> t S I’v. u. - i» M iU.] } I o j)r{r<;v, Ullll lioit 

t.i;luss lit iV«v tlici]’ in.|.i)oif ofis Iv.’i'e'V^ u.ssur- 

uiico <d‘ a rfo'ular j-opjii w a.nd ^ivuj: aoruully I.k!' a \ oiy InnOr*! 
(|a;'o»tity <>1 Ins L;'ln.i.s t,o oli-pos,o oi, )<;m 1 iha.t |>riii'/ip;»l)v au 
iiot tixEAO'diuii; tdiii li'uoK j’o f|- oni’ ; aiid xfo.iir ( 'ojntiiitl •- -r. 
■■Uon(‘ei\ a; tliiit iUi d(‘‘_ovMv ol idA'el’ hi'^ndi v idiial sj)ie,'i!U|;iia 

would aulhoi'isA* tlioin lo atomic, ^.k-jaiI tboit* pAirdji'.si^ dp’ Uifi 
Sorirlv, unlt:s.N sAJ[)ju>i ( tai by si^ v>u ;is.-iu-aiic‘(‘:-> sd uAs^^prOt snp- 
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Al A\ i 1 '’Vst' U a.I, in a rniw iMsuiioo widi (bnbtw on >(u])|rA*E', 
ronuA’cUai wilb lu-.ri iut i^iu, h:ai oiorAn'od wlial rii'cct Air. Jb 
tl)<AU!j,ht liiight result, i'ioin :j:iviu^de> un non ball a rapiAi udadiou. 
Thu subject, ii'Ovovor, dru|)[a'(h and <bd no.t ociaar to ih^: 

-author, until laH-allvd O' ii:s nnud byd.onuA ^jpmulativi- vievy 
wliidi ho onlortaiiiod :•'> t > lho< a.\is(; A>idhr to-ta^ion oj' tly i-oilirs 
)Ijas^tit}tlC jAolcs, vv’ * I ba III':.;' uri;\ (I Uillur nuji n v o\ 
tfs vvidl ^is bv Ah'. Ib'ro'iun'-; ('[uciy, an -1 luicoao'in.ic.d l.»y tlie* 
tMrouuisbuua‘‘tIiu( Air. dliri>.h;\hadd^:uuHi a pynuant'iit ohoiv^o 
in liic liiaditlii: .-iutv; ol an ii ‘iV-pbitc b> ya di;iu;,;o ot‘iioHtjon 
on its axis, "thr. Ibniov* r<‘.stn^< aIj p^d. the idea to tin* test ot 
t'Xpcrinieiit y on .v sea o tliat shoind fh eide tUe (picst.ion ifi tin; 
first iusiatice. eoseiibis ibe .peth'-’d In* nursin al, and tin- 

la, -suits be ribt uiiiedy n liio toiu>u in:;'Ke iis : 

As soon us I Inul ddenuiiu'd iipoiithA experiment, I 1‘ound 
an cxecllent o[)p'U tuiiity <d‘ inakiinj; lln*. bust trial, throu^li the 
kiudnebs of CiciicraL'i Cuppa-^c and Millar, ut'thc Jloyal AaiUeiy, 
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V. flU 


five 5110 periiiiv^io^,/ toh..tve u iiu-h mv-rpii -.shell (Kcd to 
tile luaiuh’oi of on^eof'il^c* [Svjweiiui l.'ih.i. >- \v«>ihr<i hv (he 

- 4 1 . I? . . . A V .. 1 I h is -I ‘. ! ! , j [ !( rii. {]( tie \ ;i I k! 


eii^.iii<* in tlx;- Ru ix) A ':s«„‘ual 


Rje, eotnpii.-^s |)i epei Ivyj^i^'l ^ ( s > 1 5 u il t h e - iu lf 

'? owlv louiwi, in oic^^ei lies- v;!s;\ :i> in 
Ah‘. ,(.'iu’iii 1 h(j thi ‘'e Ojji (1 :i-‘ (xs e. cIki!!', *' 

pu-itexi f Ij'it ^^' t Ix'i’o . 1 -* pee .>0 '-lej!) salhi‘ea>l if.ju 

*■1 1 ; j . » T 1 ’■i*. . ' ■ 'Ml • 5 , ' II 


slu'II a^vre.'t 


tyaijU'e/jes'h \\i(!\ tta pax . -11 exm^ 

I I,’ -■> . V " Hx; rvljVirj 1 ''“^ T » o" '.h. il 

euniliH IV, l'ev< «ii.( '{ ot (i!'» |V. 1 JinllllSt , an:[ 

\!i>' eej h:h‘ A< iie< ei ai r. at whx^i* rr- 

> < 5 i i! ‘<i jifrieetiv sve .’ (In- hail \(;ss i>i x-fis-t'. : hj;*“ 
;e iJinili sh/t t ‘y •;;> \fyi 'Atf Anisi heiusite; a; ^istii 'aS lit' 


*• '• ‘'-e 'I y -p' . V A I 

if oeh\ 'A'-Ji^eileh jij;.'/* ' ' l ’ 

^Icllreti J Aiv- ;;}e' u a \ . < h^-.vl.a-'-a 

1 1 1 1 1 ! V' I './eiTfl A ‘ t e . . * * * t ! : I t • ‘xl* ’ ’ 1 ' « 1 e ' . • i '. 1 - ' ■ . ; , » i t a f • » ! . 1 1 e , 1 ! 

rflxi.'i'hx ; i! ' la ; ’<•(, t ix. nxoiu nt. iP^aioii \Me-^ <h'i~ 

i’tilt ' AxU ' il . ( 

1 a i‘e yV !xi!!"i‘ tipi i he ie« t ifr, l». -ine ple'et! M ■ (hileJ t itf 

! X !eir '.V ;e-, . ' e /'-i !a' Mpj h thr hiM-efinti xT 

j. -icn - 5 t tie u . /»os«' ; the siineaoi} o( tlx* wix^hs 

* ^ ‘ ’“ (p^;eeiai)!y aeeordxx; lelixisilua- 

• i in . t'?;x ea.ae*, Ixivme ix.'eii 
• s ei pi ihh‘ xxei inn was pro- 
;ie]l senniineA f)u- sauu.'bolii 

ih ; hsLii';:. ;i n u ohn* :-el. of 
.'-evt ixl ap|.'irently snjenix h ais 
.irlnAi . inxi a i six' slicil tsi (p;es~ 
- h> h. i I a pertec I: secnniiy as |,(> 
;.»pxl ofl il.'nij, an* Ipnni t'ovi.'iy ;xs 
a*-o IX. ( • s '•.» 1 \ for tix‘ pxipose, ( 
»!« ii n} •■•.jilt inciii .. ill liiaiiX'.Uny 


ll' e{ ;ex ni^'O li i e' ; .r' '< ?. t • 1 -,,1 
' ieri nl' i Ix'ji ens.pa' V , * 5 '' 

•A h n : i s * ii - 'V t h '.-/MX' 'Hit f 

• ^ n I'h h-Sjxy;, \ h 


in '' 
e, . > 


ni'iM 


t } ! ’ ' I , . ' t 'i ! ! . ’> I'i e J ' • iT I -f- '-* ' L 

ni sin'i'e ; e ' I 
‘ ' 1 . \\ a , 

n\p’ ' in“ae! .. 'e. neli \ *• ss > h., 

{‘., ,' .' ; U s ? f n j e, J . * e ’ 1 1 X ! ’ ; I * vv ’ 
i 1 e n V a * ? 1 li * s' ' e ‘ * * ' * ' *' for* 
pf-r enx.il '', 0 , y\ ^ ^^1.. ii i{ o. -ss « 
n S eii‘'Cts W' n; h^) sea 1 1 

now Si.hf rn h a, }^>‘vh) apix .J . „ . - ^ 

\\hteh ‘i\ xiiMi*',.! hw h/<. n.»i clx)a' :!n(ah('r lathe, whosij axis 
\v as iftrari V nnn I’ll'p ih .^»*!n.h y.sial in ihv f' a nua' in.e aau'C jia vinpp 
hs en ea'^l anh \\\^ f. aI hiah I'ai.-o a. lahh niadi* v*uh a <'if<:nlur 
ixhe in lx, 'V.Ae'a*^ / ^\^<\ pUp -■ aX a;iyMxr_;ht aho\e^ ]a;f.,Av^ or 
ahoin' tlin^ eeni n-* n-v*'! lit- laill I cnxltl also s. |. niy (aanj)ass 
iinv*^ a/nninh *.n Asn* -.nix', X. ‘'>y etlr-.eree Ux- (hh et;-. of tlx? dirt?r1. 
and' ia.ve?.s|‘f| inetton: hni. af ■' -piai oh-.seivaiious, I 

round llxV results e» ^pixplxaii v.'J, .-'id i.'i.; tx^iaiix so iinxdi 
iniiut' 
that 
]nv 


liiut nced ]>y ilio of t.lii: iaiix aiuipjiixa machinery, 

rat it vnuakf he um V'yjtx) >i'>ve>L"-ed, unless ! (sxih! eontuve to 
roduec ilxs Vnhaiioii y waj cd any di.- tuilanci; cause. oT 

thci liiixi ribiJve-Hienilioned,/, 

This Mr. Lhl^Jo^VJvvas einddcdAo mx oirpiish h}' laeaus of ti 
nuicliiutj- delineated in Plato X^Xi.X, and thus described : 



4 It Mr. Ufnh^ir Hrr. ^fa^Nc(ic\R(f''!Cfs'>ttfIuccflin lro}f [JrNT',;^ 

A B<' 1) i' ;) -tionci; ^vo(.H]cu, i/an.:*, resf;inl>li]io* that of a 
conunoi) inachiiifs iJio sh^ll ^'"hoino liung in the same 

manner as the < yhinlcr ; the axi*; ‘Is mule in two parts of gun 
mclal, ruid vtoy ; .s .v are n e* screw holts and nuts, 

wliicli wenj nsid for lixjng ilie^fmuie '\rmly to the top of the 
table, the boll passing liars; oeeiiVoi^VViMh'v. .bj(j I" is a substan- 
tial tabhj wifli ils terd suiV^s heat ; and tnn of the 

room rut away wIkmo tlu tjlk'^ngh, in <jn!er to prevtuit 

any ellecL of shaking on foq <^ai>ymg ;:t;i 

^‘dh(; stand roiKsist( d tyd^r'a^.' » j {jjted with sand, 
1o render it steady, and tor' ixed the table M L, with ii 

seuiirircnlar lioie rut in it , .A ihathv iii.ght he jiiaced neat the 
shell. 1 his table TniL;ht be v lcvae.ll or depressed at plea- «ire, 
and it was ilivided into the |)ui H/s, tpiaitei’-points, ike of the 
<*ompass. . 

Hy ineaijs of dillf*] ent liolt brOo d in the to|f, ' ' the table, 
the inaehiiH- rnighl he ]']a«-ed Xan d S, \'^ and W, ikt au^rl asnre, 
aiifl the inoinjji of thti slu-ll be i.n /'-rted by turning tin- nandhi to 
lilt' right iiV leit. d'ht^ iargat wlieil is six times th^ .hanieter oi‘ 
the small me, ami as it might easily he tuiaed Iwit'e in a 
st‘cond, tlu' nniiilM'r of noadntiojis <»l du; s!u h wme grailually* 
al)OUl 72(l per imsiule. 'fii«^ n* h; apj)aral< s s»/v i above tiu- slieil 
is a sum]! stand and sliding 'Mrrysnga t‘(*nmoii hunp-glass, 

in which a very small dippir/g-Ji * e u|is^suspen led l)y\si!k; 
and when the. lamp-glass xa adi^n * (//hI , ' nng, the iatter served 
for setting tlie inn'i/ontal my;dj{5 on, 'k orei any 
rer]uired jaftnt <>t' the. shylV't^b: should he (d ’ljvt-d tliat the 
pedestal was imjvealji(\ adiifa.M ht <ju*r.efore be j>laced r»n eitiior 
side ot'ihe imn-hine. 'flnj * \dv,o: i uprivjit liunre ‘J, is one- (,i‘ 
twai large magnets ultimately' eumhwed* for lu.aitr;- dzln*^ the 
needle.' 

The mae’him^ lu'ing thus juityarn.!, ! .sere' ’rd il down; ferst 
witli its axis in tin.- maanetir meridian, and thou placed tlui 
coHijeass sue<'essi\ ely at the s(‘\eral p »ints un Me tabic ail round, 
and registered thvj de.\iatujn produraa* at. eael witlj the motion 
of tlie sludl diieet a?al rcvers<Hl, I thee r<'mo (ai it, and plaee<l 
the axis t-ast ami and again i -gtslen dp''‘ lie same maiimag 

but ih<- results wvn very iiu-gul r ^viih ' ’/ael tg (juantity. 

yMihouah I obiaimal s<;nn uuitoriuity 'V.'g ^Z/rreZ/u;/ r.v////, 

vi'/.. ill both ( a.-es 1 ttaind tuin* ^ ^‘1 change a about 
hum eiu-h ( \tri‘mil\ ol lln^ "xi.-,, oV (our ptanls of non-action, 
\\)Y example, nhui Jlu-a-.is was in tlu* meridian (ioniai\‘J(b' l^lo 
X dib ^v, the luoluai td' the needle ’ nising from the rotation 
AS as madt^ to (he light. Trom X S otf' W to tlui hdt, 

Tioin S ;]()" W io S do V. to thc-‘*di'-'b| F,oin S E to X 

dO"' 1\ the lelt ; the direetion oldb'oitbn m the siiell being the 
same; with the direetion of metloif reversed, the deviation was 
levtised also. W luleat these foir points ihemscdves, th^ needle 
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, . . . * * • . '•* 

Irad no motion, i tried ^also a variety oT otliei^positions, t)ut f. 

could obtain no such |C‘«ii!ts as to h'ud to a concise e\|n't‘ssiuu 
uf tlu^ effect, and for tins reason I sliall not tro.uj>lu you with the 
derail of theta. i ' 

'Ml at lengtii occurri^l. to*'mo, that thi reason of tny failure 
from the couipoiai<lvf iutluen,ce. undKa* wlueli the needle was 
' *^cad, vi/. that of the omni ball and of llu* earth ; 1 therefore. 
'VAv n(M.iTraLi7A‘d it from »tl'.e’ eih:i*t of lioth, by najiois of njau;nets 
^^*vo])erU: disposed,. alljustanV a idways i)eforo the rotation to a 
Mirectlon tainp;ential to tlA? l/tt!l, so that whatever (^ilect was pro- 
duced at each, point, mn^lo'at least become de<n(ksl as to its 
dire’Ction. 1 nmv iiiiUM" ■0'Tiye<l at that kind of i^cneriTT 

taiv I had been in search <»f ; for \fuuml wheu thiiiL;s were thus 
arra'Af^ed, that whate.ver nn‘’l«t |>e the (llit ctinn of' tlu: axis of 
<otatit)c,,.^ir the nujlion ai tlnoball wtu'e iiiadi towarcis the needle, 
the novfirf nff of the hiHer was al traett-.l : ami if from tin* ne(!dle» 
the nort h euid Xvas 1 0 }! il«'d hy^ 'die non, tin? j>oin<s imnaalialely 
in tile ‘a>^/Ywn<ni i.»]‘ course f>C(* moiiMa of tln^ sliell wa^ [>ai'alh'I 
to tin*, in :.*dlc) beinc,‘ neutral, or those at wluch tin; chan^(i of 
direction loo'kN place , m ot leer words, if the motiem oi' llie slndl 
cordiune the sa’vie, and tho (‘um[»as>, In; siu'ressi vely placed ail 
n»u , the ball/ j- tha> : euvi(ur« ]e, (from oii^i axis to the other) in 
whi., i nnCibiu ?s towards l’;c ntuallo, tin*, north cinl ap- 

proaclief,* . /^,ball/ *''f 1 u* ‘ hr*** st*niii:ircle if iccedes, or tho 

south eiib atjproaeln s; . . ,p-^'int.s of nojnaclion beiuLT in the two 
exti’cnuties tin* ay is, a/ ' bduise of maximum etlis-t in two (^ppo** 
>ite [aMTits rat rcjii' auhns* I'o lln. axis; in whitdi twr> latter, tin* 
ueedhs when prV>p( ily lu utialiy.'.d, jaent.s dneetiy to the centio 
I t he ba 1 i . 

'*■ Jdiis \vii] be ])erliaps*l ;ttcr omi*. od ])y relereiiee to fi:>'. d, 
w Inax? S is the , flu* H, e /> itsavi-, and n, s Ihe^ needle iu 
its various positions prioi !•> the motion, ami a' s', f/ i\(‘, its 
direction us rcsultin;*; jV»'Ui the motion; tin. roialmn (if tln^ ^■-lajll 
beiuy' from r tovvsidsf/.. of* eruirse w ith the iutation i(‘versccb 
tin* cfh’ct will be i^mt'i'o'd als<f. 

dinmuitliov Inu'd (.)l)ser\i:., addi» -siny’ Air, IleisilKl, IVow 
this ('licet you wdl, 1 think, nud t(.» ij*.' I'.oi c ^u■^n^t «‘ut w it h 

the view- von iiave c^ l.eu ol the .* ubj(j( t, ni y^mr C t ier «»! Jan*. Id, 
wli(‘iv \o\i say iu 'X hrenco* to your fo?mrr v[iiriy, ami Ij/ tin? 
views i tlic-n (inti^taimsl, M should, ladiir luivi' evpi.cted u 
diminution ^‘of the n»a;.;ii(.;t*y polaiity, comim iiMuale to the 
rapidity ot rotation and a c!Kin^‘<' in tin* diriction ot the mag- 
netic axis oftl^v; glotje, fHom parallelism to lliat. ot the eaitii, lo 
a position souiewliere iy>?n.*ryuediati* ljetwe(;a that and the a.xis ol 
rojatiun, but marer the lattm* as the velocity 

inci eased, Seed . 

‘^Thc fact is, that tfie ii< Mo in niy experimeuts la ing under 
noiatiueucc; prior tothero^ .tioUy from either the iron or i^ie earUi> 



.ul/r. llirlou) on tuc Ma^^neii^\Fjfie(l ^nduvedin Iron [June, 

llio (iiroc.fitMi vvliich it lukcs up in consoquence of tlie motion, 
Miables us to dis(;()v<;r i\ui prociso difeotion of the new forces 
Uhis impressed urxui the shell, ami it wull bo soe.a immediately 
to iudii -alc a [io!;u*i/.at ion of die 1 tlie direction c d; that 

is, in a. (ill ret ion pf rj.'bndicuhir to the axis of motion, and to the 
jdaiie pussin*^* thruipj;li lliariAis and tlie actual poles of the ball, 

Ymi vviirof (.ouis(; undersftind titat I do not mean tJiat such 
n polarr/alion acturily takes place; I mean merely that the 
cohesive, power ^tflhe ir.ui is such, ivi tq» resistdu a certain degree 
tlie iiuinclive powers ol tln^ earth, v»her(d)y the magnetic forces 
-ai'c changed, as you bav(j suggei^jted, from their original direc- 
''tion, paiullci to the. nuigm ^nraxis of the ball, into a position 
ot)!i<jue to il, which forces being resolved into tvvo,r*jie 

oiic paralle l to the oi iginal axis, and the other ])erpendicular to 

it, and the former beijig nearly neutralized by tiie iftis^n^icts used 
for tin? purpose in tlie first inshincc, the pcrpendii ul/rdorces will 
act upon tlie iH i'dle iii the san^e nianmu’ as if no led i were 
rc;Ulv poiari/cd inllui direction above alhidi.ul to. ;• 

llaMii'j. got this \ievv of the suUjecI, 1 soon found tlialmany 
of my former rcvsults, wlncli appeared to have scao'eely any con- 
formily among limmsi Ives, were perfectly <‘opsi^tenV. with tins 
livptdlu'sis : of ibi.'se- the expca’naciits given id.-ove, )>eli>rf.* the 
need!(^ was mmUalizi d, may Ii - nientjOiieil. , In these I found 
the point of change (.0 Ix: at about off ’ e*aeh side of the axis, 
so that the. ai'cs in wliiidi sinnlrir ViKc'Cs were prealuced vs ere 
divided into the iincijind pvahoiis <di- Urxl 
Vvhieh appeared to he anomalous; bid ace.ord'u*,^ to tiie view 
now tak(>ii of tlu*. subjecl/tliis is perfeiMly consistent; it is pro- 
< is<:ly what ought to happen according (o t.lu^ law, tarn dij). r™ 

:2 (an. mag. la.K and \vhicli aelualiy takes’ piaetr on tim earth. 

4 leal is, ni jiassjug tnun llm luaurietic- equidoi' dfF towards the 
pole, the dipping-m (s.lle has aelualiy di\scriljed a tjuadrant, as 
n'ferred to its posdioii at tlu‘ equator; and it would desen-ibe a 
ipiadranl, in an opposite din ction iu g'oing ofV'^jftowards the other 
j)ole; so that in jiassing through 00'' llio n :edle is actually 
inverted ; but d \ve‘ slarl irom maj:;. laOdO"^ through the pole, we 
must pa'-'i tiirougli an ;-f(’ of 1 'JO be to re tl^.e direction .ol the 
nei’dle is inveriv v!, and the same in the od^)if.:r luilf of the meri- 
ili:ui ; and ni like manner by referring the dro.tion of my needle 
as indiuc'd L.y the ri ialion of the shell to its original magnetic 
direction, it is cibviniis that I ougin 10 havci found, as I actually 
did la lbre f w es auan:: of the causa, a point of chauge at 30*'^ 
distance on each side ol the meridian passing through the .axis; 
Avhieh meihlian, as respects the iiidmh? J ' v>vver, is "actually the 
cqiiator of the new magnetic sphere. .. ‘ 

“ '1\) remit r tins nuut; obvious, le^ us vofer to fig. 4, in which 
A U represents tlie axis of rotation of (he shell, the black lines 
the uoedhi ia its ualiiial direction^ and the dotted iiaes Hic 
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direction the needle, bi\s a tendrm y tx> as?>uu^ie •^('covdiiur 1<» ^be 
law a})ove'-iianie{l, in’ c-oM.sennriirr ut*thr niae.neti.'^aiii inipi t <^e<l 
hy the rotation in tin* Hjic // s. l^^aionon; the pninl A, il'sNo 
say the uh){ ion is troin k'lt Co li^ht, tlmtjis tVinn // to it will 
he iVoni ri^lu to leU at o^T, 7.“/', we «uri\e au^aiii :it 

;J0'" • at tkis p(,»int as uf i\v\ loncei liie new powfa* is oxt'rti'd in ^ 
the ae.tuol dn-ection oi the’nei'dle, and if it were *jTC‘att'r llnm its 
iialiiral directive pov.er, \i would wholly invert it; n\ this case 
it would pass to either^ liand-; nul as the u(‘\v pywci cannot 
invert it, il has i\o {ciulcncy to dt-lloet it, ami it therelhre nnnains 
stationaiv. Thus nine ot'llu re sults whu’h \'vas at first th\: 
pe rplexing', servos to conhnn the l^aw wo havo estahhsln <i. 

* ()n similar [)rinci[)les, if we coin'eive a, eirch*. passing \erli- 

callyfroin iJtT to ‘J0'\ and il’the netnlh' he- poilei'tly ueutfali/(M| 
at diflen^H- positions in tliis cnrclo, and rendered parallel to tln^ 
axis at each, then in evray <‘a >e rh»" neerlli^ will liavi' a teiahnicy 
to take Kpr-. position dire‘ctiv at ngiit angles to I In' a\is o(* tln^ 
.•^hell, ‘and it will point in r»])]M5sito dir(‘c, lions at certain parts of 
this i:ir<:h- : tlius, if to fis: tiic idea W(' i-oncaeive tln^ axis to m 
the meridian, an ! tlm niotimi oi tlie shell iVoui \vi;sf to east, then 
at the east |>ouit of die ho, i/.ou the ni odh* \vill point, to the; we^t, 
utul it will do tlie same at all jiomts lx.ttwcen llui hori/.on and an 
altitude ufhO-' ; I'^'yond this, (he math eiul w ill jmmt to lln* ea.-^t 
<dl we, lutve. jiassed tli'e /.tniifli ot)' on the west side; and tluni 
a.gain from this ]H.unl V») the wevT {nirizon tlie mnth (aid wall 
‘again polni s tln^ W‘'‘a; ^nid similar <*hanges wall tak(* pl'.u’o 
h(‘lovv the ball, 'i’lds, wliie'h is a necessary coiistapk'in'o (fl'our 
iiYp<^>thes!S, is c.oinpioU'ly Nerifii'o i>y experiinoni, 

ft is presniued, that v. Sat Iras now lieeu stated is sidlicienl, 
without teleriing tci any iuvtlnir exjierimcaits, to rstafdi.-Nli tln^ 
])rincipal fact, adverted to in tliis letter, viz. that win n any iron 
body is put in rapid rotati^’U on any line nr»t coineiiliiig with its 
magnetic axis, a lempuraiy d. . augernent takes place in its mag- 
netic powers, W'l)ic,h ni its etfix.ts is e<juivalent to a. new axis ot 
polarization perpondicuhtir to the plrme passing through its axis 
of polarmxtiou and rotalioii. " 

(7’<t >>c ronthuicd.) 
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Ahticlk IX. 

I’rorerditfgs o/' Pliiiosophiad Socirfies. 

itOVAL \ 

Ajfrl/ 27 . — A U.ttcr from Bon jamiii Bevan, Ksq. lo Dr. T. 
Vouui 4 ', I'or. ^ec. llvS., was read, describing some K^poninenis 
i)n tho.Klaslicity of loo. 

In iMs ooiimiunioation, ’Wr. Revau first, refers to some ev> 
pcrinionts on this subject, Tiiado. by liiai in the year 
in which the modulus of elasticity of ice appeared to bo al)Ove 
(),On(),(H.)0 feet, with tfie view of conijiaring their results w ith 
those ho ubtaiiuul last winter from experiments on a larger 
scale. Ill the latter^ a prism of ice 100 inebos lon^ i^O inches 
wide, and of the mean thickness of ^b97 inches, being tri('d 
with WTights u]) to 26 pmmds, exhibited a dellection of p,;'^"*,, 
of an inch, which gives for the modulus 2, 1 00, Ot'lO feet r arul 
on (‘xaminiug the calculations from his former results, tlui 
author detected an error in tiie reduction, by the correction of 
which he found them to iiulicate the same modulus us his uuu'e 
recent experirnents. In these, ice of vai ions thickiu'ss, from one 
iuul a half inch to four iqcl'ios, and whether truul on the watcu*, 
or taken out and triixi in tiie same way as wood or nudal, gave 
by conijuitatiou the same, modulus, as in tlu', instance just, 
relatiul. 

Mr. I^evan states that Or. Young, in his valiiahie lectures, 
lias given 700,000 feet for the modulus c>f cUistiiuiy of water, 
crjinputi'd from Oantoids experiments on the rompre.ssion of 
tliat Iluid; but taking Cautnn’s results under another point 
.ot‘ view, Mr. Hevan linds the modulus lliey iudicalo to be 
2,178,000 ie(*t ; which very nearly agrijcs ^vith the result of his 
own experinienls on tlu? elasticity of ice. 

In a not(? 1 ) this jiapcr, iJr. Young states his opinion tliat 
the sanH‘ modulus stiouhl be yielded by solids and by fluids; 
and he also refers to an experiment of his own, made sonu'. 
years ago, on the somui given by a piece of ice, in wdiicli the 
modulus did not appear to be greater than 800,000 feet. 

A paper was also read, on the ap})fication of the Floating 
Collimator to the Dublin Circle; by John Brinkley, DD., FKS. : 
coinmunicjited by the Board of Longitude, 

i)r. Brinkley details, in this pt».per, Um' results of an examina- 
tion to wdiicli lie has subjected Capt. Kater^s Floating Colli- 
mator: they arc favourable in the highest degree to the utility 
of the instrument, which licJongs,' Dr. B.says, rather to a future 
age of practical astronomy, than to the present. He finds the 
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f‘oilimatov to bo applicable to any cuclo, Aviifioiit iiitrcalucinc; 
any errr)rs whiiU'vcT ot ils owin 

Mf/f/ 4. — (- t)loiu4 Alark W.iiks \%as a».bii-l( ted a oi tlio 

Soc-.ioty : and tlu* Jbliowui:;- pajKa* was n a)! : 

On the means o]‘ Jacilitalin-- the Oh-^ervat inn ot‘ I )i.stant S(a- 
Ileal":,, ill ttendesuaii (^[>ir;unais : !)N laent* 4\ Oruramt^ndj K.)V, 
cOmnuniicaled by T/ieJit. b\»l. 4‘‘. ( h >ib\% 

A c<.annuttce nt‘ the ilmise <d‘ (’(aninnus, h.ixin.-r rc'eom- 
nu‘n<k-d 0> Ills Majesty’s <j,'nvonina'nf in 1 m 2-!, i hfmrcn'inpllslnnrnt. 
nl’um w survey nt I rehs iul\ • \vbl<'h <nreuiast auee-'^ uauhaed ii. 
expedient to ellec-t as speedily a.-^ uun emeuslenl with aeeinai'vT 
Lnait. (Jol. (doli>y, wlnl.',t <:na:ae 4 ed in iuA'ivti pieparatinns tia 
tl'ic i^pn’vey, entrnst<-d to the author the omiUivance u[‘ means 
h>r o])viatin‘j; the delay ^vhi('h usually oceins in eonne(^^ inx*; tiu' 
si.idiotis in irianepiiatimi in >his tsamhv, iVmn the Inspieidiy 
urdavrjnitil stale oe I he \'k'M4n'r not pei nuil in<i; tiu' oidinary 
siL^aials t.<‘ ue ‘seen liom distant . 'aoens, llu' d(‘.lay IVmn this 
eause> wliieii had Ix-en i^xjfet'i* nets! in the W estian isles <d‘ 
■Se.othuid, ie'soe veasetn appieheud that sard) would be Ihecaist*, 
lo a still creatin' eAlent, in Ik (and. 

4u renio\'u tins ineonvMne. -lee, a:- iai* as da',''-t,d>serval,ious 
'X’i'me sa)iuan'nt:d, laeid. { t'anuinojul had ve'cmu'se, in prelnnniaiv' 
triais> to as subsi it ntes tor reynl.n ibdiestats; and tin; 

advanlayes deiivcd, tVoni apid\ inx';, men in this i*ou 5 .;h way, tluj 
jndnoiple. ul' jejhu'jion, e4, .sne ,.‘0 ^'^^ttd by Ihot, Oauss, led to the 
)iK ent i<jsi of ;nt ur-druna'oi, fh serdred jn lie' paijiesy wiiieliwas 
use'd with uiueh benefo. l;i.s( sfv,vsnn, in the sinsey oi’ li•«;ia.n^L 
S(jiue inelhe.d ot e'onnee.i.nn*; the aatimis dnrine; tji(‘nie;ht 
was also riesiralde, in <»i'd ;t ."-iili fnilher to expralife iht> pifise- 
(Uidon o(‘ the survey. l or this pnrptjsi', rieiioal and vvidte- 
liehls laid fonuerly ixsm i niphiyi d by (len(')\d Ivov, but the 
uee of them iraj yawn v. ly Ui that. (»i‘ fw'j^.'md lamjK, iliuir 
liyht beine, eoiu'tmt iati-a.b and refhs fed toward"' thc' oIkcjvm's, 
by a parabolir; niiiror. 'riujsry (lo'wever, ii o| laeen Ibiaifl f»> 
answer but imprarfec-lly ; and <fob <^.'iby a<nl ('apt. Kater, 
\\ iien coiiuertine; the luertdi ns *d' (lre< ii\^n jj ;,sid Ihnis, in 
lS21, with AJ.AI. Abetiiicu and Aiay'*, empl >ve/l tin. h/.lrr nf 
an /\ri>aud lain[) v\ il h loin eoneentrie. wti*ks, ranus'-n) lated l/\ a 
lens, f * 

4'his ap|)ar:dus. liow’evmx tle.ue;)! w Mj|~;r{e pted to ii.i't- 
Jjiiustxs, 1‘ur w'hiedi purp(;se* it luu.l been tnmynadly de-vi>,ed l>v AL 
So'esnel, was in many ri*spia‘ts objeet mnablc hn LMaait-.ie 
oj>eratb>us ; and the parabv'dic relh‘cttj)‘ still ap]a*aied i.n be- ilm 
most eli'^iblo means of e-'^meent ralme; the l!;dil, frmn wliadwm* 
source tliat uiiyhl be v>btaiiKMi. 

Wdtli the view of obtauiino id^ovrerfunii^iit , bemt. Diminnond 
first tried various pyrot.ecliuical pro jiaiat ions, and a th ru aids 

the emubustiou of phosidiorus in ox^ L^eii ;:pis^ !n.it Jio imuid^ 

0^-0 * 
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in all lluiso, tliai tliu liplil, was ill-defiiied, and otlierwisn iia- 
sail ('(I to liia objnc.t in ^ He iluai luid recourse to the 

emit tod by sohu* oI' the curllLs and nielallic* oxides^ when 
i;^uitod by the ilanuj <^1' alc<.>hol, urt^ed l)y oxytxen gas. TukiiJg* 
the light oi' the brighle*:t jvait o{‘ llu* flame of an Argand lam]) 
as mnly, and (dlhciing the (“omparison by llie meth\Kl of slia- 
tlows, found th(i ligld given out by quickiinug when under 
this treatment, to be ('gual to ^>.7 ; tiral euiilted i)y y/ircon 31 ; 
and that by magnesia 1 b‘ : <n\i(lo ed' zinc was also tried, but it 
<piickiy wasli:(i away, and ga\e oiit less light even than mag- 
nesia. d in* host Lind of lim‘e for 11m inlemled jiiirpose is elmlk- 
lime, wliicfi admhs uf being; (mned readily into sinail balls, 
Jni\ing‘ a stem, {md to which ihr. regularity and trutli of si/rface 
can be given, which are essential to the production of llio aycIU 
ilcfaual image, ]UM‘,essaiy Ibr the perfect use of the contrivance 
ill gx'odesical operalions. 

d'his lime, when the experiment is most successful, emits a 
light c\(‘eeding‘ tS3 times that of the brightest part of tlio tiame 
of an Argaiid lamp. In tin* fuens of the parabolic rcllec.tor, at 
the distaiuu^ of 40 feet, it is almost too dazzling to look at. 

rr<ua th(' peidect success which altendial the employment oHdiis 
mode of illumination, on rmc occasion in Ireland, last year, d is 
expeude d that it will enable tlie oflicers em]>Ioyed in tin*, survey, to 
t'omplete with c<derity, and in the movst satisfactory manner, 
the? ('onni'Ction of dislant stations. Jjent, CoU^y tun- 

])oscs to connect, hy means of this invcuition, the meridian ol' 
tile observatory on the Calton Hill, at Ivdintuugh, with that (d 
Dublin, takinL*; Hen Jaunond as an intermediate elation; mu.' 
side ol‘ the tnanglc in wliich .oju'rutie.u will measure above 30 
miles. Otlu'r ajipliealioiis of it are also c<>ntem]}latcd. 

1/ieut. Drummoiitl found that a mivture of hydrogen and 
chlorine gases, ex[)()!>ed to the light givi'ii out by tlm lime, was 
conv^u'led into muriatic acid; and that when the light, was 
de<'omj)osed hy a piism, the violet ray it contained had a 
marked eifect on chloride of silver. 

A jioU? addressed to the author l)y Mr. Ilerschel was an- 
nexed to tliis stating the results of a cursory optical 

{ x.miinatinn of the light emitted by tlie incandescent lime, it 
, contains all tlie usual rays, and three of Ibein remarkable in 
([uantily and ijualily : viz, a red, intermediate betw'eenthe red 
and orange of tlio sc>lar spt'ctrnm, but nearer to the latter ; a 
vellovv ; muf a green. ]Mr. Ilerschel points out as a curious 
tact, that a red of the above character slionld be yielded by 
lime its(*lf, wliilst the colour given’to binning bodies by the 
combinations of that earth is a brirk-red^ very distinct from 
the iuie imparted liy strontion, w hich is of a carmine tint. 

Mot/ 11. — Sir J. S, Copley, itis Majesty’s Attorney-gcueial, 
and I>. A- l-)t I.i ClKumieUe, Ivsq, were admitted Felhnvs of the 
Sociclv; A ]»aj)er was read, On the Production and Formation 
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of Pearls ; by Sir 1^, Unine, Hurt. \'IMIS. ]i n st Uod, h\ rhi^ 
coinumuicaUon, that p^uirls ore;iiiate hi the hh-lilod n\ a oi’ tluv 
.shell-ii>}i that produce liuuu, tiud that aheiM arils ret'CMVi* a 
coat of iiaker, when the uitcwuir of the Nhi fl receives its uimiial 
supply. 

The ree#linn' was couuneuced, ui'aiiapi r, < hi the Hurrowin^* 
and Ihirino Afarine AniinalV; by Ivhvard ( V'dtir, l^s([ ; coininjil 
ideated by W. JJilKvyiu Ivsip PitS. ; and the Soeaety thru 
•adjourned to the ‘i.otli oi’ iMay.’ 

immom: inuN <is or 'iiic no\AL i n sr rr t r i o v ori’.ucA'r^ 
jutnaiN, AT inc rain \ \c MKi/riNcs. 

Apr// — iVlr. S. Solly read a paj>ei\ yi(f tht; l^orpliyry td 
1 hiisl lania, illustraU^d by a nnuieruns and lairious coileetlon nl 
speennens, iVoni Prolessoj l:Snia.rt h, ;uid l>y drauin^s aaiil 
eiijj.’i'avinos. * 

Mr. Jop)inj:;*t;.\liiif.)ited am! esplauii o’ m tlie liI.•rarv^ his S{-p« 
teiiary systcun ol hues, produeed hv <*oii1iuu<ms inoiiou. lie 
sliuweMl the nsf‘ <>1' ti)e i j>sirum**!)ts ha h had hceii consi ruci i;d, 
iorihc applicat.ii>a ol t he‘ sv. stem to iixchd pm poses, 

iVl)'. (dowe.-^ sent a s(*r. oT i\pi‘s, ])lati*s, and iin[>n.'ssi{ans, 
ielaliv'i‘ 1o iiis inetlnxi ot [uinliu;.; music in t\ pe. 'l lu: [)rinled 
siiec'ts were. \cry clear ami C'UreiU, ami it i'- m lir se two points 
that th(^ advantage oi'tlu' jdan -eousists. 

< Mai/ (), — Mr. luiraday ie*plai;nd in the lee{ urc'-rooni, tin* 
investigation's ol' Mr. Hetnrwl ami ii Im.'-e 1 1’ res pi cling t lu* salpho- 
vinic. ami snl)>l) 0 ''na])th.iiie acads, ami otlhnr salts ; liie peculiar 
[lowers ol' iiydnwaibou in ihest; c.mnpoumls was [)o)i»Jt;d mif^ 
ami tlui inelliofis of (djtaimug' flic aimls ; tlc ir ( luu lu;{ er.-^ twimg 
at tluj saihe time illustiMled. 

t.?n ilu' iiiirary-t .d)le !.iv Mr. booL ot patt'aii', 

produeed by oceaaiU'ic-lai hc^-tui lung, ami one ol’lds stti i plafrs 
and ifdlers. 

Mai/ 12. — The subject of the evemmg' vva^ la- (if, Dium- 
inoml’s Slalion Light, an u(a*ount of which Ira", I; am read before 
tbe Royal Society ; to our rt .a>rt of which w - rt fer, Mr. f’.i- 
i'aday i.‘X[)laiin (1 the natau'c and jiart iciiJar' ]>oea!.'« oi' I he -.^ppai 
mition, from the: lecture-'f able, aucl theiwthc le.dft era. .sliow^i ni 
the reading-room, , and caimp'ired wit ii t lia.‘ an .Xr-rami t'onpj 
both being jilaced in parabolic nurl•ol^'^. Air. Di mntMi md s b !C 
unmensely suv])assed in bnllffun^y the .\rg.tm\ tamp. 

Mai/ lib — Mr. Turrell entered into tue iii'ioi^’ oj steil en- 
graving, and described the various [uoet fry win< h ,-teel 

was prepared for the eugViving, tin; ju'ei'iuit ions in d'anu iiom/mg 
and (varbonizing it, in hardening -and soUenmg it, W( le •-lated ; 
and the way nuns preparml h;r the [n'ocess of ( nj i <t\ ing on slreb 
to be explained some otJier evening. 

Mr. Ritchie, of Nain, brounlit loiwvarel two ol liis n.c\*v and 

ingenious pliotonioters ; mid Mi*. Wow, ship produced mi in- 
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U^rcsf.ino- spcciiiiou of ]^»urmoso virt^ Ijcing a]i edict ^vnttcn upon 
a vurnisljcd and lu.::;hh -giil leaf. 

’ AS iMiONoMlCAK SOC I K IV. 

April 14, — -The following Addn ss was delivered at a ^>{>eci;d 
(icneVal Electing of the* Aslrout>n\i('ul Sucitily of Loptlou, held 
lliis day, on preseiiliiig tlu' (iold Medals to J. h'.M' ihascliel, 
F.s([., J.’ South, Ks(]., and Ih-oiessor Struve, by Fraiieis IV.iily, 
f'H.S. i,S. & <hS. and President of tli(‘ Socic'ly. 

The Monibers of the Aislroiuniiical Society arc conveiu.'d to- 
|>:ether tins evening for tlu^ p\irpos'<j of witnessing the distnl^u- 
lion of the Modi^s, wliich lia\(‘ tins year been awanhsi by tlie 
Council, agTceably .h<dth(’ no\v< ]s vested m tlieui for lira t ])nr~ 
])oso. The subject, \vl)i( h licc; eallcd for iliis ])nl)lic expression 
of* tlieir j)piniou and appro]). Oiou, is tlr.it ol Douhlr Slnrs ; 
AvhicJi has l)eeu purs\u’<l wili) uneoinnum zea! and tau^rgy by 
three distinguished nunnhei s of your ])(<(ly. 

'!'he history of lliis pro In ular brain b ot aslrinioiny' is luit ot 
recent riat.e. l"or, it e.nmot be indviiouii to any of y ni that 
this suhjeid. occupic'd a < • jnsidera.hic |>ortion oi’ tin* tinie and 
atteiition of our late iilustnonv f‘ro>i(h:ng Ki)‘\Villiani Ib rseiiel ; 
and that., in fad, it was ]u‘uho hist dnctdisl Ihe altentl^'n ot' 
ustnniomers to this iinpoi taut, braheh of tin* seieiic.!; ha\nt:; 
jiimsolf coitunenea’d and earib.d on, with gnsil, rdiiiily and dili- 
gence, anuruito smvt'v <d the heavi-ns, for the e\pr('s:-% piirpo"-'* 
of dot(.‘ding’ those almost impt rceptihie eiuuhinations ol Niai -, 
■whicli had hitherto ;..^eaptd the ohservaliun "oi' orduiaiy' 
observers. 

Assisted l>v ins own inviaClv'e p;enins, ;oh1 tlie labour o{ Ins 
rnvii skilful and nnei'i ing Irnid, he eontl ived and hrou^ht to p^ i- 
ferti<»n telcsi'opes tjt a sr/e svliieli may iu' truly tta lUed xp-fcm'n', 
and jatssi'^sing powers t>l’ visiisi and peiutration lav supei ior 0* 
aiiv that- imd e\ or yet, laaai used f>v *.isri‘ononi('rs : ami with 
wliieli In* inadti tho.^e astonishing and reinarkal)Ie <liseo\'enes 
ih.il have iilled tlie eodeinplati ve mind with wondm* and ad- 
nnr.ai ion. 

It did r(v>t t'se;i])i, the sagacity of tliis illustvious aslrononu s' 
timf tliese. 1 lujiartaiit discoveries, which he \vas tin' first lotlm- 
c|os(' t.o tlu-w'orld, mighr be made conducive to the inve.silga- 
non (»f the pardihi v oj' (he jixed slars: a. subjee.t whieh has, 
from file earliest ptaiod, occupied *: he attention and cuiiosity ol‘ 
astKMioim'rs.^ And it was, in t'ucl, this cousideration that liist 
h'd him to the pursuit of this important, braucli of astronomy : 
l)ul. this oiiject was soon lost sight of, in the singular and re- 
nra rkahlc phiemameiai wiiich he afterwards brought lu light. 

^ Ouli’cci Cil’ o!)vi(iiis li :/-• u /ikh iin4;iit bi* iiia<]c* of mk’Ii tsbscrvalioris iiacl <K (”!rr(\j to 
^K}Il> jir>i Mipgotrd the hlc-a tluit the npimrent distaarc ol‘ tv.o ajipaiaitly 
tk^aoius stars pra’cptildy vary aocortliiii^ to the position of tlje earth in iu oiliii. 
Vvva Aas nvols tVrvuOled ou \ev^* ‘<a\d 

. uuvvVc ii*j ui Cliu bvUuiou oi'*tlus iiiiportiUit pwhleuir 




Before lie comineuced his obsorvaliuiis, h«nve\ei\ ho amis 
desirous ot ascertainini^' wliut other luslronoiuers liad doiK h<’- 
iore him in the same [Hirsiut. Ihit, not tin* famluy <‘1‘ 

refertuiee to many works, he hir)Kseir (?ts' lie i lujihitl ieally ex» 
presses it) opened the (m at Jiook of Nature, and evplon d (luu. 
vast and splendid voluuio, as the best cur :dn^';ae tlrut he couhl 
find for tire occasii.>n. At* flic time that he Ills imptjrlunt 

and interesting iiKjuiries, he was not uuare <»f Hu»re than fintr 
stars that came under the description ol'doulde stars : yt i, wnii 
this small stock he beehn. Ins pursuit; and, ni tin*- i ourse 'of a 
feav years, formed a catalogue of 2i)\^ doul)l(‘ and trijdc stars, 
uhicli he presented to thti U(^yal SoeitUv, and winch js puTi- 
lished in the Philosophical dVansaclioni^'^rtu* l7S‘i. lu this 
Nleihoir, and in all his subserjuent ones, lie gave not oidy rhe 
/h.s/u//cc\ bet v/eeii tin; two stars, as measnreii by various me- 
thods, but also 1 lie . />/g/c <// I-^os/Oo/k or ilui ajigle fornuai by 
tile parallel oi' du adinal ion, and an imey inary Inu* joinmg \\ic 
1\vo stars. TIicm* )'C('*uds hava^ now i)ec()me of couNuli-r-ddo 
importance, as <::nabiiug fiitmaM>bserver>. to cum|>aii' then* la^sniis, 
and fJius ilelerniiiir” tile- cliange which those (juantilies ha.va^ 
undergone duririg the uilcrval that Jias eja[»sed smee they wauo 
iuade. 

livifi* ardent iu llmoaus(i'of seimua', tliis di^l iii jaii du.'d a-lro- 
nomer toUuwed up liis favourite? [mrsuit liy a scrond collection, 
consisting of dMl addiliviiid donide stprs; which wai [»ubli.dn‘d. 
jji itu' Philosophical I’lansact ions tin- 

In tile ydars 18(t3 and fSbd he <‘.ornimmi(;atcd ft; the I'oyat 
Society An acemmt ot llie <duuiiO‘S that havc‘ Imppeued 
during the last 2^} year . in the relativi? sitaati>n of douhh^ 

: tars ;’’'*and it, A\as iu t'hese pajiers that lie lir-t made. Lmu\n to 
the world ihiJse astonishing and important facts wliiidi h.iv< 
jnslly excited the admiration ol astrom -uu'rs. lu ordei io o l 
this in a clearer light, 1 woidd rmnaik that it Ir.ul been luth'erti.^ 
U commouiy receivcai opinion, that tlie diifeicuce m (Im apj»a- 
rent inaguifude of the fixed stars was caused lyy tlic' {lilhai'nce 
in their distance fiom tlie ^'ve of the ob'>« iver : tlmta s»ar oi 
the hist nraguitude, for iusUiiice, was situ.;t»ed m iner n, us thau- 
one of* the second magnitude ; ui^d this agaai, m ,nev to than 
one of the third magnitude ; and so on in succc>..-^ion nil we 
came to the smaflcst [>oint vi.sible in the iiosi powerful feU,'* 

si*opcs : and moreover tluil^.huse apparent- condanatiems ot .sl:n>, 

by twos or by threes, or any larger clusters ( mnubrrs of wliieh 
present themselves to the eye of the obscivei) wmi' meo ly the 
conscfpience of their lying nearly in the same lin'‘ ot 
and that they were nevortlieless separated tr<uu em h otin i by 
un immense and inimeasnrable distaiice,, l>ut this, ]i!.n\evei 
nnu^h it may be true in some particular insfunccs, is not 

the case ; (or. iu the couji*i>c ot the observations ajladc o 

• ^ , • 
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ij) ihfj uvf» piijjiirs just. lucntiojuMl, the most remarkable and 
mu‘\]H‘cted |jliu iiomeria present(‘d tlieinselves. The a|)|.>areiit 
(listanc(*s of nuniy of the double stars were found to dilier from 
what they liad been a;: a former period ; at the same time also 
that tlioir anj^lcs of position w<M’e discovered to have undergone 
a j)erct ptible variation, *aud evidently indicating a i^evohitiou 
round (‘ach oilier, d'his was the cast' \vh(‘ther the stUr had a 
t*onsiderable proper motion of its own ; or whether it was ajipa- 
rently at rest with res[)(*ct to the other stars around it: thus 
showing iiicontestibly tliat the two stars acted on each oilier 
agreeably to tin: univm'sal law of gravitation. 

in fact, in the language of .Messrs. ] lerschell and South, the 
existence of binary' .vsierns (in which two stars [lerform to each 
other the oftice of suh and planet) has been distinctly proved ; 
and the periods o( rotation of mon^ than one such pair asian- 
'tainod with something ap[)roaching to exactness. The inmun- 
sions and emersions of stars bidiind each otluu- liave been noted: 
and real motions among them detecttM'l, rapid tmougli to liei-omc 
sensibh* and uu^asuralilc m very short inimvals of time/’ d’bi* 
most remarkable and regular instance of this kind is that of the 
<loul)le star | L rs^’. Majoris: vvliere t1u‘ stars pmform a r(‘Veln«. 
tiou round <‘ach other in tin* sliort space of (iO years : and 
ulriiady three- fourths of tin* circuit has been octually observed 
jrom the first pc riod of its discoNc'.ry in 178.1 to the )>rest‘nt dav. 
d'lui double* star/; Op/ttcln |)res<nts :dsc,) a similar plmnomenoig 
with a motion in its orbit still more* rapid. Jii this case tlu* iwe* 
.stars are v«‘rv unecpinl iji tlieir magnitude. (7/.s/o/', y 
^ Cafii'j'i, i /mn/zv, J and that remarkable double; star 

til together witli sc'Vcral others, exhibit likewisci the 

suuu- [)iogressivc‘ increase in tlu* angle; of position. ' Tlie in- 
stances are iniK c-d too mnnerous for me to enlarge 'n|)on in this 
pliuaj ; and I alhuh* to tJuau merely with a view of drmving 
your attention to tin's important and interesting branch of the 
scaenct*. 

The se binary systcans, it must be confessed, open a vast field 
of iiupiiry and speculation redalive to the true syst(.*m of the 
universe. Tlu: mind is lost in tlie cont<*mpIation of‘ such im- 
mense fiodic*> performing their revolutions round eacdi ofhei’ at 
hueli innneaMiralde (li.sian(‘es. Our vast planetary system 
shrinks to a mere noiut, when compared to tlie orbits of these; 
revolving suns. \\ lu‘U we consider likewise the reinarkalile 
ap])cavances exlilbited by clusters of very minute stars, by ue- 
hulous stars and by nebula?, and the singular changes \vhicli 
they s<?cii) to be* luuiergoing, and wjiicli are too evident to admit 
of a doubt., and too important to be overlooked, we must cc.)n- 
less that there is stlllyuueh to learn in the science of astronomv. 
It is true that our late illustrious President has drawn soim; 
important inferences from those renuirkable appearances which 
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1h^ nas the firsr to ihscovor, and has advanccd.a thonry vo :\\i\t: 
to the system of the universe, which,, whether it he reaii/cil or 
not, (*aiul centuries must elapse In thre we can.tvven :e^pro\iiaaie 
towards the truth of it,) must ever shuwtthe \ii:;'our Of Ins hold 
and comprehensive mind. 

'fhe la^st production of this giuat man, relative, to douhlo 
stars, wds coiiiiiiunicated to this Socitay in (iu: yt ar i S‘J I ; and 
is inserted in tl)(3 first vohniic oV mir Memoirs. 

Such was tlie state of this inlereslini; hraneh of tin s(aenee 
at the time it was taken up by Messis. I lerseln;! an<i So\ith. 
The sitv^ular and extraovdlnary clianm-s tluit had been t>])s<*r\eil 
by Sir William IJejscJiei in his review of ilio he:i\ens iii |;v}:> 
:Onl lcS(H, Jiad d(‘termined Mr. llerschet t«;.-di)llow np the inien- 
iions of his latiier, by a revii*w of all double stars insi iti’d 
in bis cata!oe;uos : and as early as iShi he liad c(uniiien(‘e(l tins 
avtluous un(i«.‘rtakini.!C- Air. vSoutI) ul: o i/(Mny to puisuir 

ihe same inouiiy, ^ne'e:etot( d i.he plao ^rf eai yne; mi, then” (.h- 
servutioHS in concert : ami, witii the aid i two ewf lbao 
achromatic, telt'scopc*''*, luJunuiiM^ to the. latt •, i In v emploved 
tlio yCitrs iS:21^ .bS22, and Jh2d in this r«'se;.ieh. be ^e'^illl 
of tin ir labours was pia ..cutecl to the lu.'val Socui\ md pub- 
lished in tlui Pliilosophic’d 'I rausaca iv»ns for bS:Jl,at *( vpeiisc 
oi' the lh>ar(i of Lon^itudck 

'riie number of double, stars observid pantiy by linsti two 
ast.ronouuus amounts dSO: and wi; uiay pid^e of tluor vabu* 
and im|vortaiice wlicn \v<i learn llial the aul)loi^^ wa. ic moft* 
iUivious to ’obtain aca urafl: results, than to L.st end th>> held ot 
tlunr impnries in ibi? ib'st iusiane.o. Ibil, wJieu we liud tliat. 
e\'en to obtain tlu'se re.- 'dts, many I hou.-aud meavsureuu iits of 
distaiue* and position* were, made, we nm^t iuslly adnnie tin- 
patienee and perseverance of I be. .oOlsors m t lu^i their labotions, 
I'ut highiv important [mrsuit. d’lnr n n?ail<abh- pha*nonu*na, 
first brtnmht to litiht i)\ Sir iiliam lleiselu I, havat bec-n abun- 
da.nl Iv contirined ; ;:.jd mativ new objects poinO_d oiil as wea lhy 
tlie attention <)f future ob^^ervers. 

Whilst these iiUjiuilae! impiiiies wme i’.airviie^ on m laer- 
land, one of our Assoe-iate.'-, Pi oj'essor S^ni\ e, \\ a-> i n;;* iped jn. 
similar oliservations at Oorpat in l<ns.-/.t. din.' icsub. ol lies 
laimurs is contained in the se\eial volumes of* liu' Ol>.-ei \ ‘ition;, 
made at dliat ul/servat.ory ; ami v\ill })v_ n-ad with [»]ea.^^lle a/id. 
advaut.up;(: by every hive;, of astronomy.'^ The n iua.! kubh*; 

coincidence in most of Ihti nu'asuiemenls maide Ijy M. Si.iuve,, 

» ' 

* iVltliough not in jin cilia Lcly connect cJ witli tlu: oljjcct ol tliis I I'niOJia: 

Oioit this opportunity of noticii^i^ tilt* laftoiirs ol -'ll* Amio on iluublc .st:<r>. W iili sooic 
f.v cell eiU ami bcautirul telcso-pes and loicnjujelcls ut his »>'An ’WwrkutitfjOup a»ni con- 
structiim, this indefatigable* ami carotid ob>cr\i:r ha.s fxtctidt-d Ins cN.aniiii.'uioii to up- 
wards of !;>U0 double dan,; and lias dclccrol jnoliou.s in some of thiin, nut y^t lu.tied 
1>V otlur astroiiunicrs. It i.s to be Ih)[r« 1 dial his very valuable ]abfur:> ’aiU be eoiketed 
and publish cd, fur the beat fit of sciuicc. 
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•ainl ihose madc^by Sk William llcrschel’^ and afterwards by 
!\I(‘ssis. Ifeischel and Srmtb (altlion<Yh witli very dillcrciit in- 
strinm iits and micrometers), rordiruis the a;cneral accuracy of 
tile observations, and marks the dej^ree of confidence tha.t may 
be [ilaced in measuKimeufs ol* this kind. Some slight <lisc.re- 
j»anc.i(is havi* iiukard been observed on a co.rn].»arison oftlnj total 
rt suits, and some sin;j;ular anomalit^s have jiresented thomsi lves : 
but tiu^se, so i‘;ir I’roiii inv;ilidating tiieir accuracy, tend to give 
them gieater conlirmat ion, and may prol>al)ly, at sonu* futur<.* 
peiiod, lead to the di tecliuu of sonui liiddeii law vvliich regu- 
late‘s the inoiions of thcise reinavkabfe bodies. 

It is fur tlM;S(‘ important- or)scrvatit>us and discovcri(?s, am! 
for the great zeal <ihi} Valent displayed by these distinguisheJi 
astronomers, in the j'mrsaut of this interesting subject, (lint 
vour (‘ouiiril has resolved to bestow on eacli of them tlie (loid 
Aledai of the S'lcn ty; and which 1 have now the honor of 

f.ioiiio\ 

j riu! Jb'esideiit, then addressing Mr. ] lerscdiel, said :] ^Mn 
iJie mum' of vie: Ast)\;aomical Soedefy of London, I jirc'sent to 
yi)u ibis iMudab 3'ou. will accept it. Sir, as a mark of llm dt'ep 
interest which this Society takes in the object of yonr labors, 
iki assured that, vve are pleased to see (li'om the Pa{)er pre- 
sented t<) us this eveningj-l, hat tluVsubjpct still occupies your 
atteution, and ihat^ it is likely t.o be ])ursued with so much 
eaiergy and zi'al, by one who can -so fully appreciate ilu; ini*- 
}>o)t ;uK'(! of such impiirios, and who is so competi'iit to cmuiuct 
iin estigations of this kind. We trust that you will havij health 
and si length to pursue the patli vvhicli you have thus com- 
menced with so much honor to yourself, and so mncli Ixmehi 
science. Inheriting, as you do, tliose rare and exalted 
talents which distinguished your venerable and honored fatlu*r, 
uml aided Ijy the resources of your own powerful and enliglil- 
rned mind, you have already optmed another and very inlenxst.-> 
ing held of inquiry and researcli in this particular branch of 
asironoiuy, by [>ro]>osing a )H 'W mefhod of apjfh/ing swe// 

/io/is ii) (he i/n\stiiya/iofi of the pandlax of the fixed t^tars: a 
subji cl ultjch cannot be fully ajipreciated till after the liipsii oi' 
many \< ars, and which we hope will not be lost sight of by 
those who are engaged in investigations of this kind. Th(3 
naim^ of ifeischcl, tloubly connected as it tJuis is, with thc^ 
liistory of astronomy, can perish m ly willi all records of the 
sciencm The s[)lendid example of the father has been emu- 
lated by the son; and yon have the proud and enviable satis- 
faction of knowing that you will share the glory of his immortal 
name.” 

[I'hc President next presented the ]Medal to Mr. South in a 
similar manner, and said :J Jn presenting you with this Medal, 
Sir, 1 cun only repeat the sentiments which I have just deli- 
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verrd lo your frio^nd niid fellow-lahoiirer AlV. (feisclud. 'I'lio 
•jrdont zeal wlucli you luive alway‘s evinced iii the cause of 
asU’onoiuy, tlie patience and perseverance •wliicli yon have 
slunvn in conductijig so inanv and so valuable <d)serva*t ions, oi' 
no oidinary kind, and ilui skill aiukaccmacy which yon iiave 
(lispl'dyr>[l in those delicate measure tmnits, are snbjccl.s t hat, are 
duly cstinia<,e<l by this Society. Possessed ol‘ a priiu'cly eol- 
k'laion of instnniieiils, ol* excpiisitti woiknianshi[> and eoiwi- 
deraldt^ niawnilcale, ?\H*.h us leave never yet falleji to the jot oi’ 
a private individuub you have not suiiered iheni to reinain idh‘ 
in yom* hands, but have sen. an cxainjde to the world luuv innch 
inav I)*." done ])y a sin'.;le person, animated with /asd in llu* 
’cause of science. Scarcely indeed hav;.. tlioso labors issiuid ^ 
troni tlio press, for whndi tins SocieK- is novv assembled to 
eon'j;ratjdat</ Vuu, than tlu'y luive luaui followed by a c-onnnn- 
niealiou (»jr' otln rs (mrvv l\ine; on the talile) rtvallin'.;’ ihiun ini 
vnaa'nitu<te i;nd iiiip(>rl ai'uu; ; t xtendni- your examinvit mn to dt>0 
additional stars (inaiiy of whicli are //tv/?), and contij inini.;' in a 
sat.ishic.i ory manne.r ihc 1 ‘eniarkable chaug(‘>. whiidi had been 
notnu d iu your ])re.vunis reviin.v. d im sulijoi'i wluidi you leave 
! iiiis e.oniniciiced VN ith so niueh sucaa ss, Vvlfh so nnicdi beuiotil. 
to ^cienee and so nnicii honor 1«) yourself, is as vast as it is 
im[>oitaiit. d'lie nundxa* rd' liouble and tiijdti stars seems to 
inci’casvi vvitli the ullcnlion Uial is pai<l to llmm : and alr('udy 
tln ir a.mount is sullich^ut, lo appal au ordinary observer. Hohlly' 
piirsuii!'.;’ the ]><ilh of scuenee your eneie;y has, howi'ver, in- 
creased with your <li(llcu!ty ; so tliat lew <?f these sino’nlar 
laaiies liave eseaj»ed y uii’ {»<i.tien<at and jametral ion : and tin; 
Sorietv ho|)e and trust tlial the same tahaits will i>e everted iu 
a iurti'ier piosecution <d tluj snbjiad. d'bere is no dosibt Imt 
tbat, a careful (■xauimation a.nd re*-(?\anmr.U.ion of these reniaik* 
able bodif'S wdl teuid to throw some mov and interest in;:,' liL^ht 
on ihesystcin of the* uni\ea'st : and it must ever la^ a ]uide and 
s ilisfactiun to vu)n to reflect, that you have been inslriniujiitul 
in advuncin;:;' the boundaries of tins deparlment of scuiuee, 
and that y<nu' own name will always stand con 'picuous in the 
Jnstory oi' IheSi.* disco veiies.^' ^ 

jd iic President afun wards pvesent^ul the Medal, in ahiinila.r" 
maimer, lo Mr. Hersclnd, as pi'<^xy for ih’ofess<.)r wStruve, and 
addressVd hinrns follows:] “ Assuie iM . Struve of tile hv'ely 
Interest which we take iit^all that is passing; at Urn ( )bs(a vatoi y 
of Dorpat : that we admire, the patienca*, tln^ e;vi‘rtions and tin* 
address, with which he has ovtu’conie the dilhcid(it*s he has had 
to (mconrUer, in tlic* prooross of his disc'ovcuies : and that vve 
look forward with ^-outulencci to a cajiitinuance of the sanu; 
biilliant career in the cause of astroiiouiy. Jnunished, as he 
now is, with one of FrauahofePs- colossal telescopes, uud tlius 
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armed with tlic moht [)<)\verful means, Vve anticipate tlic most 
successful lesults fnnn Iiit;. I‘cd)t)nous exertions. (Jnconscious 
ol‘ what was forward in this country, he liad opened for 

himself a. vast field of inquiry, vvliich he has pursued witli 
tlie most splendid sueeesfi ; and which places his name amom^st 
the most celel)ra.ted ul’ motlera astronomers. The Pap^r winch 
has been r(‘ad to us, this evening, shows that his iidor is 
uiiahated : since lie there announces the important fact of tlie 
observation of lOOO double stars of the first four classes (most 
of wliicli are euUrely new), and amongst which are 300 of the 
iirs-^ class. To a mind, formed like his for the pursuit of 
scienee, little need [>e said to animate him to a i’ontiinianc,e of 
his labors : but, it m’^ty be. ])leasing lo him to know that vvt: are 
alive to tlie progress of' his discoveries: and I am sure that you 
will convey to him, in nuu h better terms than 1 can rlo, Ihe e\- 
pressH'iis of our esitHou and admiration for his servn-es in ihe 
cause <»f science ; -"-services whicli assure us that the name ui' 
Struvc' will be imperislnible in tiie anuals of astronomy/’ 

At this mel ting was also ri^ad, ‘‘ A (Comparison of Ob- 
servations made on l)i)ui>le. Stars/’ ( 'Onuunricated in a, 
letter to .1. \\ W. U eischei, Psq Poreign Secretary to llii^ So- 
ciefv, bv Professoi' Struve, of J)orput. AddreSvsing lumsidf to 
Mr. Ilersebeb M. Struvi', says, “ You may easily imagine with 
what interest 1 have perus('d the work on doulde stars, Ijy your- 
self and Mr. Simtli, and with what pleasure I found that, nuii^- 
pendently ol' one anotln r, we* have arrived at the same results 
and deductions. Although my instruments werti furnuuly in« 
(crior to yours, \Nith respect to measurements (as I could only 
oiiserve. dilferiau'es of All on the meridian, and aught!', of po- 
sition with a o-feet teleseopi* of IVoughton), they may l»e con- 
•sitUaiMl in an optical jioint of view' equal to vours; vl/. tlie 
.O-fcct ti lescupt* of Troiig’li ton’s to vours attached to the d-fec't 
eipiatorial; and the S-hu.-l one of DolloiuJ to yours attached 
lo the T-feet equatorial ; and after receiving tlie repeating mi- 
crometer of luaunhol'e.r, which 1 lixed to Troughton’s telescope, 
t:verv desiileiiitnm in vhis insrrmnent wuis fnltilled/’ 

iM..Stru\(‘. how(*ver, found himself involved in soi»ie jinn - 
lieal (liliiiaiilii>, until the arrival of Fraunholbr’s laig/? iv- 
iVacUn-, an instiunicnt whn‘h, with vespet‘t to double stars, left 
him nothing fnitlnu' to wish; *and Ini deUaniincil on a luwv ex- 
amination of Ji’ll the iloulile stars observed before (whether by 
iSir W. llerschel, Messrs. Ilersclud and Soutli, or himsell',) as 
well as on a minute inquiry ofHhe heavens from tlie north, 
pole to — of declination, with respect to lln\>e objects. 

Jle has now accomplished oiuvtlurd of the labour, and has 
fouiul 1000 double stars of the first 4 classes ^ which 800 
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are yfria^ nnd of t^ese iiearlv oOO are of first ('lass, llo 
("xtnncls the examination Jo all st ars’ of f lu; 8l.h and (8d)) laag- 
niludc. ^ • 

I'he author^ afte r dejailini;* u few more |>i eliinluaiy remaiky, 
eiittns into a coin[)arisori of many oi‘ his ohstTvations with those 
of .Sir \V. llerscheL* and of Mt'ssrs. Ilersc'lud and South, point- 
imj; out many cases iu whlgli Ilnur coiin'nh'iu'e is triilv le- 
marktible ; — otlu rs in ^s’hieh tlnu’e ur(' (li‘:>crepaiK‘it\N, evidently 
attributable to the relativti or real motions of thx^ stars the 
intervals betwt'eii the obseivations ; — others in \vhieli tlm di- 
V(U’siti('s siuan fu'<*asioned by the instruments emph-jxauj 5.-iaul 
otliers ill wliieli there wvv anomalies whi<di do not, as \ et , admit. 
f»f explanation. 'This jiait of M. Strir»v’.s emiunimieatiou is 
not susceptible of abridjouuent . 

(; f-:o lao; 1 c A r* so(Mi'/rv. 

Aim/ o.-'-Th(! reading: of Dr. !>i;j.;d>yV paper, on the (ireoKjj^y 
of tiu! X'alley of the* Sf. (./awrence, was continued and laju- 
eluded. 

In the first pait of 1 his paper, the author desenhes the ncuieraf 
t'orm of thr/ country, in which are phuu d tin; u'rc'at lakes of 
Snpei'ior, llui’on, I’lrie, apd()ntarin, with a sketch of some of 
the lock , -5 (K'enrrnuj; in tin ir vii init.y. 

}f«.> then examines tlie of t(ie jireseMit loved of their 

w:it(us, as <a>m[)ared witli theip ancient !ev(‘l, and ( numerates 
many cin‘umstances to pi;ov(i that no r('c(;nt alteration has taken 
place. He then (uideavours to (‘staiilish, that tin* (dmadian 
lakes ar<^ monninetds ol‘ the last Hood, hy the fVatniais of tin; 
countiy, the abiasion, of its rocks, and the natma? of tin. trans- 
portedbuat ter, Ih; aseriln s the s,ha[H'. ul tin? Islands ofi/aki* 
Sn[)erior, and of tin* Promontory id’ Kewt ew uojnan, to diliivia! 
denudation. 1 he -IManitouline l^aps are adduct’d as ellecis ol" 
one simultaneous delude, ♦ 

Dr, Bigsby divides thi' debris of tlu? 8t, kaivrein't' \bdl(*y 
into four classes: — 1. Diluvial; 2. Mt.'ssalhivial o. Alluvial; 
4. iNative. 

1 . The diluvium lies usually in e\trr:nsi\(; llatb neri^ In^ajis, 
( .’up(j Tourment, IHDO feet abov e lin .level of tin? sea, is vov(;red 
with it. Mariiyj slndls, oi* the u't'uus .SV/a /Vniv/, an* found in the 
Otlawai^ 300 miles N.jN .W . of Alrmtreai. 

The actual position ol* numerous ju imitivc bowlders on the 
])lains Ijeing south and .south-eust of tlndr fjiyinal sites, in^ 
dicates that the flood proceeded from the north and north-west, 
or, in a direction roatran/ ti*> the jircsent coiirst: of tiie St. I/.iw- 
n;nce. The trayj of Montreal is found at Laki; (Jhanipiuin, and 
bovvldei's of tabular spar (one of wliich weighs 00b pound,-,) au? 
traced to the west end of Ontario, wlu're the Ophicaleic rock 
is also seen iu broken masses. ..Tin* clialcedonii s^friuii La.ke 
Superior have b(?(ui transported S(xith-wi'st to Lakt; I’epin. "Die 
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south nud west sliorcs of the Lake of the NVoods ruT; loaded 
wtln bowlders, wliilst the opji>osde shore is destitute of theiu. 
These evidences Of dveiudatiuii ar(' iLclven as coincidiiuj; witli lln* 
views of Saussure, Jj<; Lue, and Ihtckland. 

2. d1ie iMc‘<^>!liivio}K is presumed to have been fanned in tlu^ 
inlennediatc; stale (if tin', eartli, which it assumed l)elH-eeii its 
total submei^'ein e aiul its present form. At that perir*d, cen^ 
Iral North America, is ima<j:ni(‘d to Inive been o(:cnj)ied l>y oiu* 
e;r(r<i<‘ lake ; and the author's evi<hmces to prove this, co]{- 
Mst of, 1. d1u; series of embankments, and Lb their bciiui,- com- 
posted (fl’ afljacent ro< ks, and even of fresh-water jinitc rials. 

. jbdhnl masses of in.'iedd.jouii n;j; laki*s being iccs'.iprot'ally found 
jn ea(‘h orheu*, I. Tin ^‘pt culiar naturt^ of th(‘ sand and gravel, 
bnneatli the moidd of tin* Vall(*y of tim St. Lawrence. />. Tlie 
momitain Ijaniers Iwoktai through for tin.' passage of rivers and 
lakes. b. d he vinalogv of tltis sup]n)sed ri^seiv(.fi»’ i.o tliose 
whi('li have been tracini iudrrmany, vSootluiid, This ('nor- 

mous lake, or ra.ther insulated porlnm of tin' u<‘eau, must havia 
e\!(.;uded^ in tin' imidg from ll udson'.s Jkiy to In'low- Lhulxie. - 
the easli'rn boundary In'ing the Allighany range : tin: w est^'l•n 
tin' dihnial hills near the ILivers St. Peb-r, lied,* and Miss* no i : 
whilst the w alius ('.ontained therein must h;i.ve stood vit iOOO 
feet abov(* the levt i of tile st'U. 

That the Iluid of this great reservoir was saliins is intern'd 
from many geni'va o|' ti.sh, o/‘ i/a: o;7g7’//, beuiig now the 
habitauls of ilie lak(.'S *, which latter ave presumed to have; biam 
<‘onverted into fresh-water by various operations of drainage, 
\e. -Larg(* Iresh-waicr depiisits are in.stanc.ed, as oc<‘urring’ on 
lakes Huron and Simeoe, exti^'iiding iy> (hitano and ihie. 
Some oi‘ tlie liiglnu' biuJs of these, In tlic interior, cuintalu 
I fiioHCSy like those of Hie present lakes: tln^y are never in a. 
fossil stale, and are associated with Pianorhcs^ l^ln/stCy Ij/nuictCy 
Jrvc. The ])auks of the lakes are usually constituted 
of several steps or terraees, wdiicli the author attributes to the 
various depiessioiis of* the waters, occasioned by e.vcessive 
injuri<'S to the cnlvankmenls ; but with respect to the great 
jn unary lake, he indiiVes to the l)ellef of its redact ion to a 
;>rouj> by one di<rrpi}otK The chaiuliere.S 5 or jnM-like 

ea\ities, are described in many situations, and the Ibded 
channellings of various rocks are farther adduced, as exhibiting 
the abrasive power of water. 

♦ The dd class^/ or pha alluvial depositions, offer nothing 
remarkable. The 4th class, or^lhe native debris, is derived 
from the disintegration of the sulSjacent, or primitive rocks. 
Tile Nipissing, Lake Huron, &c. oflor many examples^ the 
.materials composing whicli appear never to liave travelled f'ar, 
but always to hav(i been derived from the contiguous r<jcks, 
being miallered in their outline and angles. 

The paper concludes with the description of a limestone cave 
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near New Lanark, -Sn Upper Canada, ronfninino’ Loncs of • 
\arious < juuchaipiids, the of whieli a»e supposed to have 

heen earried in by a smaller ainmal, and (>f.-the' Mieels, of \\lue.o 
(ec/h there an.* evident marks. 

!\lr/j/ If). — A ])a]ier was reiad, taifitUd, NrUi.’s on the Cicolo- 
^ieal l^)s*Hiou of some t)f (lie Ko(‘ks of tin* N\ V,. of Ircjaiul ^ ]>y 
.iaeut, Portlock, Hoy. hai'jj. hXJ^. 

ZOniax.K AL SO(Ti:TY. 

We arc* Itnppy to be alile !«» announee (lie. coaOplete nri^ani/a- * 
lion ol’tliis Society, the cstablishineiit-of which has bei-u tot s(/?m' 
li.me m cont('inplat!r)n. A uiei^tluj.;** of I In.* li uaids o.{‘lhe Soe/iety 
tools pliua^ at. the ICionis of the I l(*i‘t.ttaib' ur;d Soeuty on thr* 
Vf>th April, at winch njnvards of 1 dO nobhanen and ‘p*ntlejn('n 
^\er(' juesent. Amone; them we noticed — 

The Maifpioss of batisdowce, tords Darnlcy, jv^a cinonl , ((ayi', 
Auckland, Stanley, (Airdou, the ih‘<‘sid<ai1 of the l»oai'd oftJoix 
iroub l!u' Lrf'suleut id'llu' Koyad Soiuidy, the R?piit lion, the 
Lord (Mayor, Sirl'homao J)Yl<<i AcKiand, Sir Kobf it Ijj'dis, Sn* 
lAcrard llome, Sir !\, C, fa re;usson, Sir Stamford l\adh‘s, the* 
U<»!i- ^Ir. Twissclt.oii h'ientu' s, < h'ncral I hornlon, l)i\ ((oodo 
nou'^lt, IMr. W. Ilamllton, I^Jr. i 1. T. ( ’o!(‘brookc, Air. f'liildren, 
ol the lhatish Museum, Air. Dimc.an, of tlie Ashmoli^an Musi^mn, 

0. xf’onl, .Mr. Ik Duncan, ditto; Mr. Lamhc'rt, Mr, Maisden, Mr, 
.Sotlieby, t!u' Hev. iMr. lu iison, Mr. \*ie:o!s, l>r. Ilarw* od, Dr, 
Hcusticld, Mr. liarnard, Mr. Clift, Mr. Al nreduson, ( apt. I)e 
( Vqjcl f)rn<.)k(i, Dr. \V urinj;, Mr. Stephens, tlicRvw. Mr. llackctt. 
Air. JJaworth, Mr. Critht hs, llu* Ke.v. iMr. Hope, ike. 

Sir Stijmf'ord Kailles havin;;*: been called <(.> the ('hair, a. sm'ies 
(){’ resolnlions w<,a'c? projxjsed, and passed unanimous! v, for tlu' 
(u’-yanixatioii of 1 lie Socaetv ; and the folii>win<; Liesichuit, ('oiin- 
cd, aiul Otiicers, appointed : — 

l^rc.sitleuL — Sir Stamford Hallies, l^resident, kL.l). hllS. 
ilis (irace tin*. Duke ol' Sonier'^ct, FILS. Most 

A ‘ble tlie iATar([aess of Lansahovne., IMIS. tke. ; H.i<;']it lion, the 

1. ail of Darnley, FHS. ike-, ; Kiijcht lion, the, iv.nl <d Cnremont,. 
FH S. vkc. ; lli<j;lit, lion. A'isc(>imi. fia'a’i', MA. tk<',. ; Hi;j;ht/.l Ion. 
Ford Auckland ; Hi<j;lit lion. Ford St:.»nlfry, MIL VPFS.kkc.; 
Sir Kverard llomt', Bart. V PI{S. ike, ; <k Barnard, l^sq. IM.S. o:c,,; 
J. JL Bicheno, Ks([. Set*. FS. tkc. ; .1. C. Cinhlren, Ivscp F'ltS. ; 
(kc..; 11. T. (’ohibrooke, Fsq. FXFS. ike.; Rev. Dr. ( ioodenouf^h, 
IMIS. ike. ; (F B. (jireenoiie;li, liscp FHS. ike.; Major-flcncral 
Hardwicko, FRS. (kc, ; d'homas Horsftcld, Ml). 1"FS. Ike.; 
.Tosej)h Sabine, Fsq.T'HS. Tnuis,; (diaries Strikes, Ivsq. FhiS.^c.; 
N. A. Vioans, Esq, iMA. FHS. tkc. Sec.; (A Bzirimj,' Wkdl, Esep 
Mfkckc.^ 

The President then read an opening addrcs.s to the meeting, 
e.xplanutory of the past and present stale of Zoology iti this 
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country, and ol llie o})jocts nnd views of llu} Society. We liopo 
lo leave it in nnr powei to prf'sent oiir readtas with this address 
in a. Tut me nuinhcn'. . 

Jn addition to tlie rnemhers mendoinal ahovci ns ]»r(*sent nt 
llie first nu etini^’, tlie Sejenety aha^ady niiinlxTs nnion;i;st its most 
yajalous su}i])orlers the jdllovvm;!; distini^uislual j>ersc)iK\^a 

llis Ri).yal 1 li'j^lnnss the Duki^ ot‘ Sussex, tin; Unkes of 
Soniersrit, Norlhmnhei land, and Jh'dford ; tlie iMar(]U(‘sses of‘ 
llmtldid, Salishms", and Staflord ; l^arls (/aiiiarvon, ('aledc.n. 
(iower, H aivl wjeke, l.onsdaht, ;Mahnsl)my, iMountnorris^ Minto^ 
S[ieuc<u-, Slanho[)«‘, ^Vinoh(‘Re-a, Oxford, and ( Jrosvenor ; \hs- 
couut l)iidlf!y and Ward, \' iscount ; the IJishops of Ikuh 

and Weils, l.ondon, and t 'arlislt‘ ; Lords Calthoi|>i', ( lifioii, 
IJowne, !)n('a(*, Idlenhorou^li. fant^soii (iower, Holland, l.tivaiiio, 
and Sefn y ; iLeJil flon. (h Arhuthiiot, lli^iit Hon. SirCdLon^’, 
*iliii;ht Hon. Sir (1. Rose, Hon. Robert Pet le, IH-^ht Hon. 

Sir J. Leach, Kinht; Hon. the Lortl Maytor, Ri^^iit Hon. John 
Ih'ckett, IHuht Hon. 1*. i\ Rohiiisoii, Jiori. (iol. HomO. 

Agar h'Jlis, Hon. (^ipf. Percy, Ifon. W, S. J^o!is()nl)y, Hon. IL 
Stopford, Hon. and Rev. Dr. Wclleshy, Sir H. Ihmbmv, Sir 
C. JL (h.)ote, Sir S. Oraham, Sir R. Heron, Sir B. Ilobhonst*, 
Sir W. Jardint', Sir J. SluJley, vSir (f/l\ Staunton, Sir.!. Orofl, 
Sir F. Ihdver, Sir Flnanas Lawnawax Sir W. F. iMiddielon, Sir 
W, Rawson, vSir P. (.\ Silvt'ster, Admiral Sir C. lh>le, Sir .L I'd 
Smith, Sir H. Halford, John Wilson Groker, I'isn. IMP. Alexan- 
der P>:inne:, Rs(|. MP. IFichard IL'ber, Esc j. the Ivev. J)i. (iood- 
all, the l?cv. W illiam Kirhy, Framas ( 'hantrey, I'.scj. Alcxxandrr 
Mac lit'av, Wllliaui Sharpe Mac Leay, Jos<i. the l)<ain of 

(inrlisle, kr. . E, WML 

Article X, 

SCIENTIFIC NOTICES, 

Z<)(» lvO<; V. 

1. Oil (he IJisroverj/ (if IJcc. (\trk/rs in <t Pval Moss distafU ft otn 

the Sea, 

A r the iueeting; of (ho Wh^rnerian Society on the 19th of Nov. 
last, Henry W’ithain, ivsq. read a very interesting pa[)er, Cn the 
Discovery of Live Cockles in PeuX-Moss, at a great Distam e 
from the Sea, and much above its present Level.” These shells 
wore discovea ed in the month of October last, in Yorkshire, about 
forty miles from the .sea-coast, in- the course of a mineralogical 
excursion by Mr. Witliam through that county. He was led to 
the spot by a tradition which jirevailetl in the counti y of this 
anomalous occurrence, and found the cockles alive in the sandy 
boUoiu of a drain which had been formed through the moss. 



Si ft’t < — V jfOS • 

1 his ]>cal-n)Oss is sihiiae' a'l)or.t a mWc and a ijaW; ra* iwn inilrs 
(wtj iiiulcr.slODd him 'tn mi'. ) ir<>iu («raJ.n lh’l(l ’:<‘, and nhuut l.wo • 
iiiilns from tlie rivta d'ccs. ^riiat cnrklcs h;u! 'U\i,sUni in lhal; 
sja)t lor a poriod of uul;iio\\|i an(iv|uitv is aseortanmd IVom l)m 
nan .10 of the farm in ^vluch this peat moss oci’inis, and whieii it 
lias liorne for centiiries~CnrA'//‘.s/>//;7/. Specimens t>l’ihe cockles 
\v6'n^ laid nti tlio fable by MJ•.‘^V^ithanl, and of the sand In which 
dhoy 1 )nrrowed ; and live spccinielas would l];i\'c bi'cai »'\luhitcil, 
!nit from tlie oirtaimstaiu'.e Cif tll(‘ dioeh being fn^zeii over wlnai^a 
h.cnd visited tlie piaca^ fordht* pnrpfcseol [nn(nuin^L!: ihem. d im 
e<K’k)es are found in ccmsiderahle (prantiu-. i'dic \V' . gallier/ vl ji 
lX!tml)er, and even had the enriosify lo eat soun.i of tlimn. d'hoy 
dillhri'd hut Jiftlc iik taste from the common V-.ockica unless it ue»o 
that lh(;y scanned not (jnitf* so sab.. y 

d’lm sp(?.ciiueiis of the slndls exinbltcd by iMr. Wdiham, and 
oldvijioli writer of this notice, by llu‘ k iudm'ss of that gentle--^' 
mail, is in possession of onty agtoij in e\ tci y re.>j)va"1 wltb tlios*" 
Maiud on m(»st. c)l onr saudv v^hoirs — the vdidc ol 

lamiaus, d iu‘y arc; of tlie urdiua,r\ ;uk 1 Uuihing in tfufir 

f'Mcnnd a]>p( arauc(' A^onld lean! any one t,o siispeci. tlu'y wero 
Inna a locality so very di Hi umt. With lice exc'eption of <)im 
iuslaiicc, wliieh has been poir.tcal oat to us ’oy a scieulihc fbmnd , 
m'lhiiig similar, as far as lias coim* to tmi- kno\\'h‘d^‘:, has bt;en 
v»'!iiarkcd Ix'foi'e ; tlioiej^h (he piddicajiou ol Ah'. W illiam’s dis- 
covery, by diveeding; aUenJion t,o the pubjemt, nmy !e:id to 
tin- know lerhj’e (d* c-ollaleral facts. The instance alluded to is 
foiifid inriie D.cscr ipliem of/ad land, by .h'hn Jhaiid, puhlislnal in. 

I ; and as llu^ slatcim'ul is inteia sling, and t!ie. book iu 
uhi<']) it occin's (jf considcralih.! rariiy, we giNSj the passage 
Hi I he woi'cks of the author' 

“ l\ gentleman, in tlie ]>arlsh rd' Dnnrossncss, lolii r)m^ of the 
mimstciis in this country, tliat, -ibout. tivci ya.ars silica-, a |>loug)i in 
diis parish did cast up fresh cockl'. s, though the place when* the 
plough was going vva^s three-ejuarters of a mile from the .^ca; 
which coi-kles the gonlleruaii >savv made ntady and eaten. I low 
llu:sc shc‘11 iislies came there, and should he fed at such a rhst- 
ance from their oi'dinary element, I cannot ^.now, if they have, 
4 ie( l>etMi cast upon land by u violent storm, much <d‘ the gi'ouihl 
of this parish, especially what they lahwnrj lying very low, and 
1 he sea hath been observed in sncli storms both to cast ojit stones 
and lislics ; or if these cocklesjuive been ibiind in some deep 
furrow, from which lo the sea there hath beem a conveyance by 
some small stream, upon which the sea Imlh flowed in stream 
tides, especially when there is also some storm hlouing. ffonly 
slicils were found, such as of oysters and tlie like, tlie marvel 
would not lie great, seeing such are found upon tlie tops c.f hi^i 
nmnutains, at a greater distance from the sea, which, in all pr<»- 
bidiility, have been there since tlie univer.->al deluge ; bui^lhat 
New Scrie:Sj vol. xi. 2 n * 



aiiv sljc'll-fisli .>liOiiid ]>t^ fbuiiil al «ori]i(‘"'aa.s(;nicc frron ilie .sea, 
aijfi hi le>i ii>r, is s< anew iial u’.kIciTu! e.ial asiniiisii 

\VliUi !)r. : .1 il){n:it. ^vas rccajjhly' iu S1 k:1!;uuI^ hi; \\as h i! hy 
this chiiniL^ ])as.-sej;»: l,o inake iuquu\ on I he snot re^ai 

])u1 eeuhl proiM.ue no mronnution oji the suh'jei’i ; rnul. 
ihe sni ihi e of Uk' >''i) 1 ) 011 );^ e.ovi nal to .some de[)t]) !;}■ dniled 
sunb prooliided further inv (•:;( iaation. *"■- 

Ih of, W aliaei-, it may ije inentiontd, ibnml oyster siieKs iu, 
li, \',:sh()t lieatli, t(.u> n renl in ajipearanee to hi; CManieteri/'ed a-^ 

id’ whieh llio or^am ss nm. known y\- and tinulei-n exo.'!!—^ 
iiieel. has j;ro\e-i that ei)i„lh.h-.h tnay hr; tratislei reii fiom s'oh 
ti> fre>h ;der w'lf li iia jJiini.i , ihoneh i( is diiliiMiU to hcaheve tla*'. 
Itie inyeiuiily of otir aneiv^fors cixertesl itself in pro\adnn,i' leh 
artielr-, oi luxury in vueh a v. ay. d'he tact ohservial and lehio d 
hv Air. Wiilraun I lua ofori , oi live (‘ookte^ he'iiiy found re a lie-.n 
anre, so eonsidia a ole tioni dm s/'a, am! at smdi a In edn afo\e 
its hai’h ran oady ho aeiamnnal (hr hv tin* retnurs^a- -a ed fhe 
oi'ean— (ir hy .siipposln;.; smne yreat <a)nvu!sioi\ lo jia\ e siihinei-'.y.t i 
1 !\e laud, and leli these i.;videnet;s of its effrads. Iji aii\ v'c w, the 
disooverv !S intiaeslin;.'^ and .'imiiar oeein ri-ma's tull pr -hahh> 
lied to a nuKiilirat ion oi' die [n'evadiny iheorieN. ! I' d'e do-lls 
in <j nest ion lead not hi-ea found aii\ e, it ndL;[il leu e heen ei ai ]■ e - 
lui'eii dial (l\e\ Inui I'-een d< po^.ited ihiie af di-nini 

■period, hv one. o( t he "^e ealasi i ojilie.-- \viiie.U are snppos.d to lia\i' 
riiaijes'd the Ix.d of tite oee.an^ or Ihoaleal its asle'imflied injiahi» 
tanls ovi r the lamh 'Oid an unkimwn and inv,slerion> aiitiipnly 
tlnis as^^•.>;lj(,d to sijeils svineh iniyht have been alive sln.ady 
i)efm’e 'Hud. similar cirmmisf anees haM‘, on more (.'Ceasions 
than one, uiisUai (d)sevvers, ne have Jillli' dnnht. We liave seen 
speeimeus of shells from llu: l)anks ol Loiddoiuond, ‘x liieh seem, 
from their appi^arance;, to he in this predicaiaehil ; and instead 
ol‘ .'^l}p[)osnl^ that the.-'O weri' the remains of animals wliieh l»ad 
been left there when l.ochlomoiid joined the eastein and western 
seas, we rdioiild eonjcidure that they had recently lived and died 
ijx the very lake, on the hunks of which they were found. 

In tile paper, by Mr. J, Adamson, which gaivo au account of 
the shells thus fomid, and vvhieJi is [irinted in tin; Wernerian 
Trausaef ions, vol. iv. p, dd4, that ^ymitleman says, that the 
sludLs be; 4 'iu to appiair al)out .half-way botwaimu the hii;hesf and 
lowest, or the winter and summer surllnjes of lhi‘ watm*, which 

* A Jkit'tyt>co'ri|'th)n i>f Orkney, XeUanik Pi^dat^nd-Firlli, aiul Caiinjux.'?, 

By John J»i/tiKk])p. liij, IH). Edinburgh, 1701, 

-(-[Is it not iiK»rc prnbabk' tliat tliesc oy.'^iers weiv tli.s.NiIslK‘!!)D^Mns.C a» the I ys']>rr .U niijc 
F(xai:n!on, ot wlarti tlio Uai’diot sand tbiins a nicinhur? l'\n ahtiiujgh .Mr. Wininnlnn 
Mates tl^al ihf sholly iiiatUr ot’ iIr IhsmI sludls wltic.h ri-vtain beds in tbo J> L;.T.''b<vl ''tiii 1 
ccauain iias aUojj^ohor i^Tisb.cd, yet in tlie i\>ru’si):)ndiiyT deposits ot tin* cirr.Or. t-uiibl). . 
rniiillic uppor isiaoiu' turmatjon i.’i du* Ibli* idA\'ii;hi, many oi' tbo .‘'hells I'.-n .''Oau t'ly I*- 
di.'<tin;pj idled Irmn rccoit ones, .All tiu's*.' drjxi.sits, it wdl be rciUvinboad, avree v. uli 
the upper marine fynnati-in utthc i’jni5> buwii. — JJ. U. | 





\ u’l t})(s ro>|)ocl ,^])r)ii( .^jv H i.-I. AlVor r‘*n\ovii]':c a ?'!i-.‘;!i!. 
r( }!)_;• LVivnoi, a tlutri)..-^! of' y, <>i' 

.-icidfs nf j)as^iity»; uuv> yollow j.as sCi'; dox;. ucl. Iii 

tii(^ o-r }J^o^vll ('Jay, ait* tuuiul ^halis roHow sm;;' .s-u'-- 

— 'fht/.sc', lu.nkod with aa a^tca'isk aiv.(li>uhM‘Ji. fhicchuun 
j rl iciilahni)^'- N<jr!ta i.Jj!.ia'i<ia, h\Jlina foii'iis/' (^wJhim cdiric, 

X tan-, 'filial tila , Vk'aua l> ^ iiC! Ja i-JsV.a^a, '/faiaj, ih*- - 

'•• 'ii I Jj'n>iia >w, .Vnoaiia iyjri|a)i'.iia, '/'arn:.-;, iktiaaia:; <; aani'a!]). , 
-'•wafi-. rinj;.)*a;s, Ih hiijn'; ( n.-a . 

- A Hhil\il (’'.jiir!:. a,. ; i.^lAvuislu luaip/ iiam l!a^ 

r.'iiiii; !0!is Jrancs ofiluau ni f iw <:■ 'a , Thos*a, r'.iu'lh' r»;ipt aL' 
a I't'v :} ilnj-ij'MtaJ ynirai a.Ily iji aa f‘Siiaro a, aral laaiiN^aa'a 

i aa'ini w ith 1) .jt'i \:;!\ ns id Hii'ir natural ]>nsil5()ii, JJio IkiiaiU:s 
1 ^ sm]| sliniii.iy •atiiwhcJ to thn Vf.insor ih^'hiu ; anJ llu.^ spiiuts 
•t' M)'; l^a’tinas ao* [ou:ul rlnsO’Vr'f ;o ?!•;• clav iaoiosii^*^ ; 1 a 
n * on >nw; : •.,? tiiat tin v I’avi* h- ^ o liiii-'r o' arcraci 

vva' r io a O' an-, a i-.-, a ! .[,■ ?n-;‘n’n <»r i'‘n‘ov.:i! -oa a hoaa’i a 'll nnicli 
‘•ajav^a*! io -a.aw a r'aa oT {hnm, iio\v('VM', nan i)n <j\|raot('d 
'nioi.'n, a,', .s''\(';a{ o’’ ara u. hv a v s in a r.talci (»ryi\Uv 

n]!',!!:.. : nr<ir>; < ' MOplao' ‘M"1 !r . a' ai);a. imco'rs ol’ liin ;h:n- 

• *'11 ("an naai'v n;(aan-. J. (.>/ (‘n il’ {‘iMapnaiit:; appear on 

tl.n p\p'>^;(l part o{" j'a* hut, dhiiop' siiainr*;-, ni.iu) nr.iy 

h * St rn a f('\\ (r,. !. iiM'.p r watnr/' 

• ( laU'iv .ront'ivfd s'ivnra! • :■!>*.'( nnnns (Ps* {Ip* 

fiPMii S]inti;r.uh VvV.inli Wasv; jn.np.(l uiivo on jli>* inaV'i;!!!. 
v.i a. ra^p iii tin- islara.l ta" Yt'ij, aoout a nuia ap.J a half IVtan thti 
. : . . la; lako lia-^ an oatlpt hy a small rivnilnt, 'Tin; slu'lis arc 

' ■'.u;p\v lia.i' rihinuM’ nt then texiurc t.h:n{ liii'lr coijyv-iiprs oil I ho 
s (if Iht' nniy]tl>oiti'ino rtiast, atid arc all uJ" tln^ handed 
'■ ip.-ly oldiiat '•!'■c]h or cro.'p cJ wit'n d.n k-(a'>ls.>ur(’d iiiios. J'haL 
aht.,-'’ .‘Jp-'lls liccl canu' l to t'lat haaiity )jv wafcv-fow] i*; 

poi unhkcly -, and die ("nO'r h.jv <\i' tiu, slu-Hs l^ciny soinau iiaj. 
htokrap niav havs; oot'uncd iii dp: mU npu laioxtracl. ripe a.niinaJ 
vis i' >v d. Hui' tile ihet tii'tlie vmiur.ils kaJiP^' alive when tlie '^[»o 
ciincus w'eia: j>ie!s-cd u[p p;o('s In prove tliai siiclhiish may b(3 
f}i\)ia:hl to ]i\e in fresli^waXer ; ;-.'d \\ui ('\'p''rijUi'tiio; midta'ia ken 
by Air. A mold, ol' (’dirnajSt'V, a? da' supyostyni ofj)!’. AJae (hi!-- 
hs'l'., ajprthc dr*.e,i >-, t'ry oi’live e.ucidcs al '.^di.Xanec iVoui the sea, 
Mr. W iilian), leave hdle rooipi 5-) doubl that manv ap'ceios o(’ 
^p^ll may he aranspoVtcd lo, and live and propaypiLe in, inland 
I’l'es'i-water ponds and rivnlctsj — (iv'lin, Jouni, o)' dcieinun) 

i 

3 ) fscEin.A N ?:()ns, 

• » ' 

d. resprednij^ Sound, r-aid la (tu jouhluced bij llu' Ixuplnr*: y/’ 

ihr 'ivitilo ✓ 

O r.M'MhMEN, yfjml 1 S:c’(5. 

Mr. Stanley, iu au Anatomical kicturq delivered iu the Theatre 

2 11 2 



'1 * Si- i Oil' Ijir [ J T' n e , 

nt St. !);irtli«>loiMcj\v's [lo^pitul on t!io 1st oi’ :Marcli, >aul, wlicn 
sj)Makiu<j: uT the iu]>tute of iho tenth* aehillis, if sometiiiics 
]iij])])e!is vvlu ii [i ])ers()u is dnneino. and so loud a noise is pro- 
<!u(:t (I hy it;, as !.(> lx; distinetly jiaVard at llie otlnn* (aid t)fthe 
joone 'Tin 4 h{\ ijri_;<xl as an ari^miuait in liivoiir of I In? 

ojnnion, that. .sn//>/(/ / • a (iislhn l suhsliDicr^ and n<;t tluj result ol 
I he riOnt! lun-s of fhr air, as s\>ijie liavo supposed ; for hurt! is 
sound ijrodueaat in a situat ion to whirh the air Iras not aecess.^'" 
?\(d. hein:; able to rcu'oiieile tins observation with what I 
undersUmd to l )0 tlie o[)inioij entertaiin^d by iiiddcrn [diilosb'^ 
phr-rs, I take the li!)ei[y <.)f adtlrcssiir^' you on Iho subject; aiui 
ii‘ thoni^li llic niediinn ol'yonr valuable journal, you will infr o. 
DU; lunv far .Mr. ISt0.iil<;y’s notion lie correcU it will oblij^e^ ' 

" (lentleonen, yours, ike. 

A liAU'i no i.o M I*. w’s PriTf.. 

quite as irmcli. at aloss to coniprelu'ud Mr. Stau- 
l<*y\s dcx.trine (if it be correctly stated) as our cujrrespiuulent . 
\Vepui)lish the tlarlhalmnfao'H letter^ iherefoiv, that Mr, S. 

ueav, if he please, enter more tully iut.o an e.xpianalion (jf Ins 
views coneeriiin/^' sound, in our ue'Xt, or any iuture nnniixa ol I. hi, 
Aiuiah of PhUosaph If . — Ed, 

o. ]^ho-<phoresrcitl Vlaids. 

Several crypt.oj^’amoirs snl)terraneous])lants have been observed 
lo be, lunnnous in tlie dark. jM. Nees^ r)f .h'senb(;ck, cit(v-: atb i 
iM. 11(!in7.iuaniq the rlii::<aaorp/{a p/fospho'/vsvcnx Ibnnd in the 
mines of Ib'sstq In the north of (Jermany : the ii^ht is visible at 
the extreonities of the ])lant, especially xvhe.n it is l>roken. 'fhis 
])]ios])horrs<*cuce disapj)eiirs in hydnfe'eii* u'as, oxide of carbon, 
and chloriiu; <j;as. Some (U.lua' /•///:u//n»; 7 ;/h/, as iho stififerraar(f 
and the rhidula, have also appeared jrhospliorescent to several 
juasons workiu;^' in lire mines. — (^Joninal de Pharmacie.) 

4 . H a i N i taj; 7 / ec.v - 

111 the ancient Iiistorics of travellers in America, and 
also by 4’lievet iorhis (k^sinographia, mention is made of a tree 
vdiicU attracted the clouds from the heavens, and converted 
them into rain in the dry deserts. These relatloiis have been 
considered us fables. Then', has been lately f^mul in lhazil a 
tree, the yonu^’ Inanchcs of which tlrop water, wliich Ihll uhiiost 
like a slunyer. This tree, to which Leander has given the- name. 
i)i\idjca pinriosa, i^s transferred by M. Decandolle to the gc'nus 
i\i'-<alpitila (pluviosu), in his, ibWo.VDcs, vol. ii. p. 4Sd. Also 
many ve;;etah]o.s, as the calamus rotmtv^, and lender climbing 
P'" Hits, tile vine, and other tw igs, at the season ol’ sap, par- 
ticularly wlu n they arc cub acep abundantly. Tin’s g<*Dus 
Ciesalp'iniib vvhich furnishes the dyeing wood of Fernambuco 



Scicfi/i/jr Noficcs — jiis, , ‘ ''K);) 

and SappaiTJ ''j>resc‘nts also a species, il*ie lism s of >\liicli aie, 
alinosl. as sensible to the tojich as the sclisitlv^.•p^.^llts, af Ma- 
labar ; it is the Cccsalpinia \i.ntvisoul{'>y l.aimrck, — (Jouiu. (b; 
Pharru.) ^ • 

/ 5. On flir Pohoni/t^!; Ptfmh. 

' ^ • 

Plants are liable to lose, as CJirradori has s<. en, bv dNlilled 
oleander water, their power of contraction ; thus this water, or. 
eveii bctterj.he volatile oii«jf oleander, e.\ tinc:ui.she.s^nlf t!)e pow (‘N 
ot contracli<jn of the capsule vl' nio/naidica alaln'iuniy and k\[' hn(- 
•» '\ntfna ifnpalicns, Mr. Marcet, of (leatwa, bavin;;;- soaked sei^sn 
live and other plants in an lujuemis solution' of opium, remaiktsl 
t Irat ir al So extin^'uished the action ol \ <‘';^'etablo lib?. riii ncc 
C’ar radori concludes, lliat plants havt^ con tractable:* inuiumlar 
fibres. iMr. Marcc't lias tliouo-lit lliat V(*j.ul ablcs also po- 
sonietliinL;* unaloo'ous to a nervous -system, ^aiu'.(^ tlic tii st of i la sti 
poison 'i acts on eont ractiun, the second on the sensibility in 
animals. — (Journ, de IMiann.) 

0‘. I)i ^IrUnd ion n f Land and Uk'/t'r. 

Prom (jie unequal distribution of the c-ontinciits and seas, tlu^ 
southern lumiisplKU'O has lone; been represented as eminently 
aqiKitic; but tile same inequality makes its appearaiu’e, wiieii 
\\e. <*onsidcr (lie e:l<»h(! divi^led, hot :u (lie direction oftlu? eijna- 
tor, Ijiit in that oft lie rneridians. 7’lie gVtait inasse.> of latul are 
eolhuMed bef.\\.eeii the nieridlifns of 10^ to the west, and loO'" to 
the east id Paris; while the peculiarly iujuaiie. luanisjilun-e corn- 
mencc's to the \v( siwarrl with the* meridian ot‘ the coasts of 
( Jrtamland., and terminulN*.s to the (sist with the. imaidian of flic 
east<-!rn shores of Aew' ilolland and the Ivmihj isles. Udns 
unequal di.stribntioii of the land and water exe^rcases the Lq-eatosl 
iiiHuence upon the distribuliou tif heat at llie sm iaee. of the ^iolie, 
u|H)n the inlhcxions ol the* isotluaiaal lines, and upon t!ie pheno- 
mena, of climate in General. With ic-lm-euce to th:^ inhabllanls 
ol'thc centre of J^urope, the aquatic'. Iiemisjiheic inav be csillcrl 
western, and the terrestrial homispiiere irastern; bt I'anse in pi'o- 
ceedliej; westward, we come stumcr to lie/ (‘ormer than to Mm 
Valter. lintU the end of the I Orb century, the %ve^'1(‘i'u h-.auispleai' 
was as little, know’o to the iuhabiiants of tlm eastern h(;misj)hei'(t 
as onc-halH;%t the lunar ob;>bc is at present, and probably^ will 

always remain to us, lliunholdi , — (Pdin, idnl. Jour.) 

* 

7. Carriisenda, 

* » 

Del Ilio has had. the eoodness to point out one f>r iw<v 
errors in the translation of liis pa[)er, On the Analysis o^t 
Alloy ol’ (fold and Uhodiuin, Irqni the l^hriing* House ;it 
Alexicci/" which we are aiixious^ to correct, l or from, tlie 
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hnn Sric/ft{/ic 

iusrd silver j/, '2My 1. 7 uml read ^HV iiu' tlic silver 

U3L’;(>is nblaliK^r !)y fusion.’’ lar ^" as if wu cmjiloycd iiiorofhan 
one (iicitl), tviid lliey were very volii^tile and (r.isily dccoin|)osedf 
j). J. 10 and 17 from lioUoin, read. as if nioHMhaii om: 

arid v/ero used, uud that very volatile aiul easily dueomposed.” 
i))r “ woifh ](S0U piastres/' p. 2u(>, 1. 12, read the stun of 
piastres/’ — .Ed, 

Articlk XL 

^E\V SCiENTlFfC EUOliS. 


n>n i'lOii.ir \ tin v. 

'TIkj Uunti'rian Ornlion, delivered at tlic Ht)ynl Collee^e id* Surra-' ‘‘e- > 
hv Aatlujny (’arlisic, euutaininf^ iho Katiii\d (lic^iory oldlu- < ) /t-U t\ 
aial toute i>r rhe |)rir.clpui poiuts in i:.s Anatomy. 

A I.eltcr U> Air. TIkmiuh ih’ou’n, wSur;>;eon, eoni:u’'.'uiy 

Ixcniarks on his “Letter to tls' Ri^dil lion, die t/u’l of Lively*, e 
roncerniiK; the pre.sent. St;ite ol‘ A'aeuunlioii."’ Ly llemy lv,hutm»L 
istom AIA. Suri.»'eon, Ncwcusile-upoii-'jh ne. 

A Treatise on tlu* Njiture and Luiv of Kiicinr.a'ii^-m, iMlb juaetire! 
Ivenu’irlvS on Nouraigiu, or jiaiuiul AAleetiou ol‘ Niave*^, L>y 
Seudamore, Mi). 

Mr, IL NV. Dewhurst lias in (lie Press a Dieiionary of AnaW»o-\ ,!!:d 
Plivsiology ; also anotlier work to be ..*ntit!(:d,4Synuptieui d’atif ei tif 
Alateria Aiedica. 

f US'* r(^uia'.o [:i>. 

‘'the Second A'oinmc ot l)r. PostockV Llenieniar) S^uuMtoi l'h\-* 0 ' 
iog\. 8vo. id-v. 

Tritvels in (Mule and I. a Plalry including Ace*.H.io[s re-|>et i mg if..- 
(leograjjhv, tieology, Slatisl ic-', <\C. and the Minin.','; nperatien* .ii 
Cliiie. Py dohii Afit'rs. 2 vans. .S\'o. nitli M.ip^ and 1 laie.-.. 

The Surgeon Dentist’s Auiatoinical and j^iysiologicai Alanuak I'y 
(L Waite, ns. Gd, 

Pnu:tie<u Uolanv » an improve*! A rrang\ inent Ol‘ Pritisli Plants, \> :d3 
a familiar Inlrodueinn lo liie Limia;an Systeuu I>y V>k doims, Ml). 
T!.S. <Sre* Post Svo. <)v. 

( iieanings of ( -heuii.slry , illustrating the Nature of Air, AVatet, Ingiu^ 
1 1 eat , /an 1 ’ost Svo. ( i v , ( L7. 

Historical liescarehes on tlie Wa>vs and Spoi ls of tlie ArtingoLs and 
Poiumts, in which Klepliants and AViid Pn-asts were emploved or sl.iin, 
and tlie remarkable loc;:! Agreement of Jlistory vritli die ILenmms r.t’ 
siH’h .Animals found in Kiirope ami Siberia. PyJulm Ranking, Re.-i- 
dent ujjvuinls <d* dAventy A'oars in llinuoslan and li.us’>ia. j^lto. Widi 
and rial es. 3L :]s. 

Ao. S, of the: A'oiilogical Journal, with No. 2, of tlie Siipplmju-nt'nT 
.Plates: conducted by Tliomas Bell, Esq. ELS,; J. fL Children, 1N([. 
ITl. and LS.; J. D, C. Sovxu'by, ENq. ]:LS. ; and CL 1). Sowerln , EJ>S. 





‘IT 1 


AkticivK XIL , . 

iSEvV i>A’rF,N’r^>. ) 

,L Norfolk-sirect^ Straiid, civil r-ngineor, foniu hnpvovt'^ 

iticni or ilniU'ON ciiiciits i!\ the cen^truclioii cooking a|jp:ir:i! ns,— 
Apiii IS. 

.,L ivo^\ Inaliani, (heat 8 uiTcy -‘Street, Biackfiiars-ruad, .hat manufn - 
lnrrr,'j.i:d IL Lloyd, Strand', for a t:ertiiiii niethocl of j»i;ep:iriin;y inni 
e*<;inV;ning, an<l ])utrine: together, ceitain inaterii)ls, suhsiaiuic?^. <jr 
lor the purpose of being made into hats, caps, luimu'ts, ('iu.Tks, 
ciKtfs, trovrsers, and for wearing apparel in gcfueral, and 'vaiions olln r 
piirj)oscs. — April IS. 

W . \'/e'od, SiAimner ITiil (irove, NorttiumhrrlaiAd, lor an. .ij»puiMta?; 
for tlestroying the mflainnuible nor in mimes, — 

.1. W (hllespie, (h’oAvenor.-street,. Newingtvm, for a new spring or 
comhinntiou 4»l* sjoangs, for the purpose of ibnnine: an elastic resira.inp; 
inediinm — Aju il J.L 

S. iirown, liagh* Lodgi , Old nrom[)lon., lor improvemenls on an 
engine hjr ed’eeting a vaeiimn, and tints producing power.- bv’v\htcli 
wateriuay he raised, and machinery ]Kit in motion.— April ‘Jo. 

i . 1 la'liday, I lauu Surnsy . for an ap[>aratus tor preventing the mcon- 
venience arising from smoke in chimneys. — April J.L 

I. Williams^ ('ommerclai-road, iromnongcr and ship's lire liearth 
mamilact me.r, for impriiveivcnts on. ships’ hearllis, and ap[)aratus for 
cooking by .steam. — Apii! J7» 

(V, C'lioiciy. 8lraban 'rerrnOe, auctioneer, ami IL (jij).son, U bite 
Conduit I'errace, bihider, Islington, for iinprovemoits in maebinery ibr 
malving bricks. — April J7. 

K.einu'dy, Virginia T^-rraco, (in at Dover-road, Surrey, surgeon 
and, ajM)thecar\ , f(jr iniprovenjouLs in the apparatus u.se<i i’or cnppmg. 
- --.kpril J:\), 

.L(<oulding, Cornbiil. f.oiulon, riigiiu er, i’or Improvenienl.s in tlje 
maeliines u.sed ior cavilirnr., stubbing, slivering, rtning, or .spinniny; 
>\t)o’, cotton, waste, silk, sliort Mapied Jurrnp and ila.s, or any otiiLi* 
fibrous materials, or mixture thereof — May J, 

A. Ijuifurn, Javin-slreet, 1iat-m mufactarer, and J. M‘'Cardy, (Jecil- 
stnajt, Strand, for iinprovemeiU.'i in steam engines- — Mn> b‘. 

Sir If. Seppings, Somerset House, for improvenumt.s in tlic (‘on^i lie- 
lion of lids or apparatus for striking top*maj>ls and top-gallant masts in 
ships. — May 6. " 

VV. L'enncr, Busliell Rents, Wapping, carpenter, for an improvesnent 
in ma.cliinery for curing smoky !ind cleansing foul chimne ys. — Ma> (J. 

A. Allard do la (Hourt, Cl real ^^'inchester -street, fee a new iiKstni- 
ment, .and improvements in certain well-knowu instrument applicable 
to the organ of sight. — AlayG. * 

J. Sdi^ilier, Regent-street, ladies’ shoe-maker, Au* im[)rovemenU in 
tlio construction or manufacture of clogs, pallpri>, or suh.stitutj^^^or 
llie same. — iMayfk 

IL Heard, St. Leonard, Sliorcditch, chemist, for a certain new com- 
position to be used for the purpose of washing in sea and other water. 
^.May 8, 
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:30*:.7 

29-^27 

!• 34 

10 

— 

33 


N' 

\v 

30*40 , 

30-27 

62 

48 

— 


1 1 N 

w 

:U)* 10 

:My-\o 

63 

\6 




);,iN 

w 

30-.10 

30-') 1 

70 

19 

'49 

— 

jg'N 

w 

1 30-13 

1 1 

(U 

30 ; 



- 17 

M 

w 

3U*.!,3 

30*4 1 

60 

28 i 

1 — 


i8;s 

K 

30-.U 

30 27 

OA 

38 ' 

[ 



s 

v: 

30-'’7 

30-Ul 

. 04 

31 

— . 


‘20 


E 

30-0 i 

29 '87 

1)3 

38 

i 1 


21 

S 

K 

".‘/•.sr 

: 29*80 

70 

4S 

i 

f j 

1 

0 vj 

s 

h 

i 

i 29*8 \ 

70 

4.’) 

! j 


.>•? 

N 

\V\ 

30'0.4. ‘ 

29*98 i 

1 i 

1 30 I 

— 1 


2 1. 

N 

AvI 

30'u> : 

; 30*0 1. ' 

1 38 1 

! 31 i 



0 

IN 

A\' 

30- 1 ()' 

; 29*vS7 

!JS 

38 

1 

15 

. 'Jo'liV 

AV 


29*07 

, Oo 

38 

' M 

• n‘ 

27 

Var. 

30*05 

29*00 

! ' 4S 

31 

, — 

0‘> 

V.s'N' 

vV 

30*17 ! 

30 (;,) 

i 40 

31 


• 


^V 

30-32 .1 

30*17 

1 53 

23 

— 

— . 

30 ! 

N ' 

/ 30--I3 ] 

30*32 

i 38 

30 

_ • 

•82 i 

i 




30-32 ! 

1 ,^9*27 


1 . 2 ". 

i 3*21 

r 

1 M2 


The ob.^ervations in each line of the table apply to a period of hours, 

bccjiiinini; at 9 A* 31. on the day indicated in the firj^t eoimnn* A dual/iicuoUji tlwt: 
the result b included in tlie next following; obscrvatioi]* 
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Mr, Uoicard’s Mcieorologkul Journal, [J t m:, 


REJfARKS. 

Pourfh — 1. Fine. Cloudy. S. Fine. 9. Fine: a shower t>f ia’i. 

id>f>ut five, j). in. 10. Fiiu*. IK Sli<*wery iiiL;lit. 12- Fainy. l.‘j — 17. I’in... 
I«. 1 ’’iiic : a ^CTy (lisLinet Iinuir*8halo, 10. Oitto. ^0 — 2l, Fini . ^r>, Slio’vtr., 
‘2(1. I'itjc ; some rain in the night. ’21. Showers. Fine. ^20, Slight Ahi>uer^ o! 

haddv.hig the day. 7i0. Fine. 


HESULTS. 

Mmas: N, 1 ; K, 1 ; SK.4 ; S, I ; S\r, I W, ‘2; NW, 19; j. 


BLiTOiuctef ; 31 can Iieiglu 

For tlio mouth 00' 1 1 v iru in . 

Thermometer: 3Tean height 

For the montfi, 

Evaporation 8 ’2 1 in. 

K a,in 4 . * . I • 1 2 


Laborahyry,, Sh'/itfonl^ PijVi 20, f8‘20.- 


Ji. IlOMhVRO. 



INDKX.; 


’ I } niui sii 1 i)!uitu‘- 

1 ^ :ri:i 1 yMs ot'.i rtutipn-iiid ol'. 

— — ipiuHtL. i{> ntipjli.iiiii'j, 

f;ill of, 1 }'). 

- - i.Jii!, ,HLilv>i:. of. rlK’.l.U** 

».■ :v o;'. ! VJ. 

-\.i t’' .\.i‘ j,'!*!’!, iM' II k' pnm’'."* 

.I- ;',in\ I'liiiiiil i-]\ in n.'iUinny. I'Jtk' 

:m'. •, cl .i.) I !' \"jin , V‘}i . ' I 

, 'j 

-•- I'lL- iTi' lij' ilil» I'l'K ^ 7 . J 

!•. .il.'i 5 . I lutiCMs, i'll the p'\' rU'.i- 
{I'-c % 

.■;!)■ '".li 
ic ;i . i>, h ' I, ^ 

''.liii, ' I tli ;ii. Ml ti’.e t'xps’Uii’JiC V 

c! 

,;i I'fiiri' tu.vji)* (tn. ‘.’’O, -iU.i. * 

.Vr .iM'. "t irMi, «u., i n' I . * « 

M) .’., 1 ' cj <h k'CtSt','^ Oi', 


. i< I l;,>’'''lP,y , ■; { 

'"lii. -il V ‘uic'tr Hi-VIT, 


f-- - - ‘ -t It 'V <>]’ UJUli'v V'-. 

.1 .,i , M ih'. . ‘J" 

• tl-.c I’s.lM'iiiU 

■' I ‘J r. \ Ji'U •<■«•; t‘, i hh 
-} i,i (-1 . r''!i 1 HPli*‘n lit ‘•'•tk 

\ 1 !i’ t h't'i ( it H \ , .lil, 

!<>. jl, '.ito. 

Alt' ’itli.'i. tv'usf' (»i‘, .'icoiiiiit i>r -HiliMi'.'ul 
- • .'t t’lOiV.. Ih'h*. 


• II 

/ ik 

, • 

1 ^ i'h. e oT illO 

I e t - lit’ .MP 
r , 1 \ , iMr. 01 "^ .iMiiM'- 1)11 I’e.^cMirL' tlic 
i)U’(!:;ls to jMr. Ihrscliel, ^li'. 

‘ .'iinl Sfr'j 'jr) 1. 

I! rcnieti/ix cu tiie. ^ 

iki,r!t)sv. :\ir. on iho rini'.pMrary muijro-tu; 
etlec t in iron bodiL's byrouuion, 

tn. 

r>caA:iby, (.'uL nsiroriouilcnl t)V*scr\ ixtions, 

do', 17 7 , 307 — outlic>;oin};ui*:i 


fbu'k AviiU .1 V’ncibiri- pcndiiliini, 
)iu'fonrnlo«^ital iiolu Im))? iUi'^b'i.y 

Prnt'. obsmvat 'oti-; on soior niU 
oiraK^pMii ^ -di'Tovevy o( lirfiiain 
uniK-ial uati'is, O'b I lo - •)!) tlu- oraii^^p 
*^,is {)|-t)ditca'(l I'.'oiu n inixtiiu' oj’ lluor 
•ep n and ^ luonaito of Ui ^on > 

1 u ai’M’ui' , n M aiflK'S on 

iiioh l>ila na, — on I’l!.' altni aiioiis 

■Wiiub jiMo't 1 h’ ii'toJe in tin* .'‘V'^nis vA 
oh-’.iiicai Joiner, 'Jo/, y by j-ii'niiorpilixin, 
.k.s}, \ liK * 

!'»( '’an, .Mr. onths’ r'laslicnv ol'icr. -l.iO, 
i'tnnian‘nr, ‘li’M liptJ:.)) of, !^» 1 . 

I’i-Tsoy. Dr. on ilu' {'t i>o»/\ of tbo vrili<y 
of Si. S an n !'• e, -Ini, 

Ibiunicns of I'.nnJ.unl ami Frarao, ^'in- 

paraluc analysos ol', 7 tl. ^ 

Ujowpipo, means of dcte*'lin|; 

loiiieials b>y I-> 1 , ^ 

Dool'S, :n,;i.!y >es ok 3 ( , Vd I . 'y 

■new M:ieiuil!«.', aceounl <’■!“, 73 , 

i:i 7 , ‘>i D 17 0 . 

HracC'On'ii, 31 . anai}>i'' oi' m.oi iVoin 
wood lire, inalysi.s <if!.nnn blimJi, 

r>r('’Asler. l>r. on in.' pliospbore'tecr.ee of 
emtain .‘iO.k ^ 

lliinbley, Dv. on liu' a{;{dirin .ou of Iho 
Hi.atjn.;: coJHnn.lor to the ilnulin circle, 
d.> 0 . 


i * 

« • 

<*\r;d)e, iianie of, on llie. I'Al. 

('arhon ami hvdnp.ren, ntnv eoro])Oiiuds of, 
3 . 0 . ” ' ' _ ’ 

rarpent«'i\ 3(r, on the sidphate of rim- 
barb. .‘iOl. 

('Viulk a-nd lif-noaih it, on tito, ut 

LyiiiC Ke'tis, 1-13. 

(.'hnjMriaib’Til. on the consiruclion ofsliip? 
oi w.'»r, 413, 

( ‘Ji.iTinoinh, o!\ trares Mibinavine 

fori»st at, 

Uu’Tuistry, its intiuence in llic alUdrs of 
JitV, 333. 



li)dex\ 


r 


,47(; 


Children, male* and 
74. 


temaie, proportion 


Chilton, Mr. analysis oi’^^ac iM ary land 
aerolite, I4f), 

Climate, on, with regard to hot ciedture, 

114. 


Codvles, live,w)n the discovery of, in a 
pi'ai ne>ss (listant from tile Mca, Hil. 
C(»l!imaror, Hoati.ig, on the applieiuion of, 
to the iluhlin cinde, 4.^). 


i'otiibusf oii i»f eom]>ressod gas, 

in ' 


on the. 


.npton* Ijofd, ^u. tlu* tliscover}’^ of gra- 
nite \vi*!» green felspar in ihe excava- 
tions at Tivoli, 14'i. 

('ooper, iMr. description of a new species 
of grosbeak , 1,^1. 

Crichton, Sir A. <>n the 'i’aumts moun- 
tains in Nassau, ‘lOL 
(’mvTsv,mi IX new application of the me- 
thod <»t parameters to the dtneindnatiou 
^>f, JV:/. 


1). 

Dalton, .^Ir. on the constitution of the 
atmospiu'ie, ‘cHtb 

'Daniell, iMr. on climate with regard to 
horticulture, 114 — on the harometejs 

Davies, iMr. on the combustion of com- 
pressed gas, 111. 

Dav>’ Dr. on the poison of the ctanmon 
♦oad, 1.47 — on the heart of aniimd.s be- 
lou'dng to the genus raiia, 148. 

‘Sir IC fiirthi T researelies on the 

juvservation of metals by ilectvoclieuji- 
cal me.uis, *i IS. 

Deer, fossil, of rreland, 40.j. 

Jl>t* la Ikche, Mr. on the elmik and sands 
bc'Jieath it in the vicinity of Jjyine ile- 
gis, 144 — on traces of a submarine 

forc.st at {’harniontli, Dorset, 1 4:j on 

the geology of.iamaiea, ^240, 
Decomposition, reciprocal, of bmlics, on 
■ the, 

Dist,vlbution <d‘la!ulaiul water, 4(hk 
Dioptasc, analysis of, .SO*), 

J-)rumn;(»iul. Ideiu. on new means of con- 
necting iliOereiit slations in geoIog,ic.d 
. operations, 451. 

‘.Dublin circle, on the .’application of the 
floating collimator to, 4.50. 

Iluntze, j,Mr, method of browning iron, 

i^48. 

l^yeuig of scarlet, on, 401. 


E. 

IMingtonite, on the <»ptical sinicture of, 

S04. 


Kggg, on the cliange of weight^.-:; .:urim» 
incabation, 72. 

Elasticity of ice, on the, 450, 

Kleciru it ^ atmospheric, on, 75, 
J'jlectrochciiiistry, on tlie })reservation of 
metals by, "^4S. 

Embalming, on the art of, 215. 

Emmett, Ilev. Mr. on finding die hand- 
tudo at sea, 24. 

J'lrgot, on the origin of, 1 4. 


F. 


laraday, Mr. on new compounds of car- 
bon and hydrogen, and on ciatain otlu r 
pn»ducts obtained during the <lerwm>n, 

sition of oil by heat, 44, 'id-on d,.* 
non-pr<HUu-d()n of \apoui- in certain 
cases in which it had hcen ai|>]a»M,l’to 

c.'vist, action of suiphunc 

acid upon naptliaiine. 227 . 

J-VKimt, grri-n, „n tlit- roiU.url,-,,. 

it^joond m the excavations at ’i’ivoli^ 

Fen lat, theorem of, extension f.j', <S2, 
I’itton, Dr. accounf ot‘ some reole ded 
specimens collected hy Capi. Knor; on 
^ the coasts of Au‘'traliaj I4!k 
Flame of a candle, on the, I TO. 

Floating ndlimator, on the applit atiuii m; 

to the Dunlin eireir, 450. 

Fluids, on the plaisphorescer.ce :U):t 
Fossil timber, on the coast of Norfolk, on 
the re-appearance of, J t2. 
deer of j reland, 405. 


D. 


<»ahvay and ^fayo, account ot'a mim iak 
ogical eS'cursiijii iiito, 27 I. 

<kis, ^compies'^ed, on the combustion of, 

orange, ]m)diiclion of, from a njiv- 

tiire oi liuor spar and chroniaie i4 a ad 

1 lo. 

(•ay-Lussac, M. on the reciprocal i; 'Ciuii- 
])osition of hudies, 27f). 

Geology of Jamaiea, on the, 240, 

f^eorge, Mr, cxpi'-ij^er s on the eulomiiu/- 
mutter of iac, N e. 4 ' > I . 

Ciermaiiy, description of process of amal- 
gamation in, loo. 

Ciiddy, Air. met'^oroh^gicul journal kept at 
Fenzance, dT*-*. 

Gioseckc, Sir ( . E. account of a minerulo- 
gical excursion the counties of Gal- 
way and Mayo, 27 1 . 

Gold medals presented to Mr. Her.scheL 
Mr. youth, and M. ytruve^ 454. 



liulcx. 


477 


Grjinviilc, J)r. on Kj^yptian nninnuics a?u1 ' 
tVii.’ art of enihalni”,!;!:, ‘il.). 

( frcL')T7Hi^n^iT»,'iiin\ j/rLparati(*n of, 3(i'{. 
(irosbvuk, tTcsriiplioii nl' u lu-w sjircit's of, 


11 . 

• i < 

\ 

llarvo 3 , Mr. on naval rjivhirtTtur.', V-'b 
iitart of aiiiourN to ihf 

i:oia. oi) tliv, l.iS. 

^'Jick’cu, ])t*. oij.tlu; ikat of 

l:i.s. 

1 ^.i.vpifN, loeaMiTvment of, hy one baroi^jc- 
tcT, —on tlto accuraf) of, 
Ht'di^cliO}j;-ray, on tJic, 1 1 
jlcioul, .Mr. on the analysis tif oil of \vin<‘, 
and on the sahs called Milpboviiiatf'^, 

Henry, Hr. iinalyMs of a coin]ioiind of 
llyponit.^^u^ and sulpb.une acids, .‘hu-s, 

- .M, comparative anal} sis (>t ’a* 

hitiinietis of Er)>!:l'''od and France, 70i 
Jli rapatjj, Mr. on .Mr. Horiu rN solnfion 
of V.V .c a-, / 

Uersihel, air, atco\int of a series iif ol»- 
'crv'oions ♦ » jh'tcrmiiic the dtfreTi...n'e of 
i aa^ifude {>etwcen tin* nalnnnd oliscr- 
vatories of (.Jrcenwieli and Paris, Id-S. 

t;oid medal, provseiited to, 

Horner, IStr. < Mention of a theorent of 
lern>ai, S‘i — re))ly t*» Mr. lleraju^h, 
)t>;i — t.?t th<' solutions of fiiin tnni 
V' -c -• ,r, and tlieir liitiiratjoiis, H).S, 
Vil — on the n*.e of eontmued tVadicuis 
n srli unrestricted nnoiovafors in siintma- 
t ;o!i ol ^c•l ies, 1 I (i, 

l><’;i;,.ullnre, <'!i elimatv’f tvilli regard to, 

U4. 

Howard, Mr. R.inetet^rologieal tablc.s, 7!>, 

i,y», sru, Wi. 

ffmtnin raee, on fhc specie.s^or varieties of, 

: I . 

H\dny^cn, remarks on tlie spccitic ;;tavity 

of, ls7. 

H •’^drom(•{e^•^, ^lass, on a sinipb mode of 

mi;r.u'!n)^, 201. 

■ » 


J. 

^ • 

fee, on the ilaslcity • rv"''X)0, 

Incul-atiou- on ( hain/e weiglit of 
eggs during, 72. , 

Indian archijndagit, on the expediency of 
surveying it, 17H. * 

Institution, Royal, ’"•’"jc-cediugs at, 294, 
:d>0, FVi. 

Ireland, fossil deer of, 30 , '‘k 
I ridium, analysis of the ore of. 17, 


Iron, nrscwlate/of. eompt^sltioii 2‘J. ^ 
--J-— bodic^, on the temporary tfuignetic 
elVect pnaUiced on, liy notation, 4 4 1. 

melbi-Ml of browning it, 2‘*<S. 

^oftj on die cuttii;g of steel by, ‘H.7. 

Jsoniorjshisiu, alteiations which nui.sL be 
iii' de Ml ace«»uuf of, in systems of ehc- 
nncal mir.eralogy, ‘;S!, 

ebanges w'lii«‘h it occastors 

i‘‘i th, system of imnei ul-ogy, 42(). 



,lam.dca, t'n the geology of, 2;>f>. 


K. 

Katcr, ( apt. abstract of bis account of the 
f onstnietum and adjustment oi' the 
siandard weights a.r.d measures, 1:>4. 

Ktndall, iMr. on the cutting of sU cl 
soil iron, 

Knhl, l>r, on the anatoinv of (In; Mudi; 
criekf’t, 202. 

Ivdiiiginc, discriptitm of, 191. 

/ 

L\ n 

^ d, 

i.ac, expenmenfs on tin* coJominn.u' i 

of, 40). 

!aim})-h!;»ck, analysis of, j 

Jaind and water, dislrilmt ion of, 409, 

Leslie. Prof, on u lieu insr.nnneni fi»r a*;- 
certaining the Sjiecitie gravity of pow- 
ders, .91 :i' 

Levy, M. d?scri]»l;on of twonew inincraJs, 

191. 

i/ight, on the magneti/ing power of ihc 
more lefrangihle rays <if, 224. 

fiithia, in mineruK, on t lie. means of tle- 
tet.ting, l.'H. 

- — - discoviry of, in nihirnil waicrH, 
G9. Mb. 

Il'/ive cockles, discovery of, in a jicat niosjs 
distant fr<nn tlie sea, 494. ^ 

Longituile at sea, on finding of, 21, 

Jaujginire, ]Mr. on the flame of a candle. 

Hill, 

Imzenges, alVafline digestive, 905. 

Lyell, Mr. on the stiata of the plastic; 
clay foi^nation in s»)me i»arts of DorscU 
s4)ire, 992. 

Lyme Regis, on t]ic ch;ilbj,Ad sand;i bc- 
jieMh it at, M9. 
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. ’ • 'm. 

'iV1ai;hiJicr5\ on ilic cxpr^'ssion of pnrts oi\ 
by ^ ■ 

tcnnporary cftVt't of* pnAbid'il 
fui iron Ixxlics by rotati(in^ -i 
IMa^netr/ini^ poworof tliciiif/ru rciVao. jblij 
rayri of 224, 

!!\1ajor, INJr. on I^oglibh books / nu\al 
rtrdiitocture, 40p. 

jMaitin, Gen. on tf. .'•^origin of orij:ot, 14. 
]\Ii.'(lul.s, /|()](l, pR'sor.uxl to iMr*. J fcrboliclj 
i^lr, lUb, ai'.d iM. Strove, do I 
jNIebifs, on liK- pft'.;- '■yation oi', liy electro- 
vhemicalj iMCiUis^ 2 f;>. 

IMiehcgar, native silver from, *41. 
JMiiicr.ils, nev/, di ^enpilon of, I') I, ‘ 
jMinoiil wjiters on the discovery of ii<hi;.« 
ill, ) lo. 

j>rines, o’i the ictnju ratnro ot', ‘^Cd), 

1). on tile licdgelu>f^-ray, [\2, 
JMoIc cricket, on tiie anaiomy of, 2(f2. 
J^Ioore, JMt. on a sinijilc method of '^lado* 

j^Jass }i) drometei*'.', ij(i ‘ . 
aMoselv, an a new nji]ilicatinn of die 

ineljtod of parameters to the deti'rmina- 
thuVof certain eorve'-, 

IMolyhdjrnii, resi archcs on, tl.do.. 
jMoyle, i^Ir, mcretn-oloiiieal reLpf'ter, 
on the tem)K*Taiure of minoN, VoH, 
IMiiyimk’s, l^ijyptiao, on, nnd tlir art of 
cafthalrnin*:;, tjlb, 

INlitrcfason* i\lr. gcol«*i;Tcal sketch of part, 
of the west of ttussex, 1 I K 

h;,, 

N. 

> 

Naptli.'dine, on the action of Milpluuic 
acid wpon, 

Naval architecture, on, 20^ 4(k"i. 

on Kngliijli h(n>ks on, 

105. 

Naiissau, or. the J'aunus mountains in, 
30\„ 

Nixon, Mr. on the measurement of 
heights T>y one hanaiieler, Ikl, '64 — o.i 
the accuracy of, d(i.K 


<>. 

Ohsorvaiorlcs of Greenwich and T*aris, on 
the ditfevcuce of the longnudc of, 1 
Oil of wine, analysis of, ^^19 1 . 

• on the prodiicfN obtained' dining its 

decomposition by heat, 41, 95. 

t— — volatft^mVbtuincd from soap ley. 


Index. 

<>li\lne, composition of, 70, 

< Kt).'iuje, J)r. on tee \ p! in-* : pic i -f 

the ^afxjnarj'. odicinch-., ' ’ 


. V. 


Paimicsjrc-nonKrur, dcMiipdon rf, 5 7,;, 
Paramet'n-s, on a n- w cpcxu : lioii o*; ; > . •« 
(he dct<.vn)inL‘iH>i! oj i-- fi;*,n cir-- 

• “ ‘ 

and I'onldunipm on l!ie 'v.-i '-n « i' 
trj:u1, 'i77. 

Pmeim-. new, i 2 10. :i IS, j ; 1. 

I'cv'.t n nivi us, .i uevv spe<ic ;) .‘III;?* 

PcrifliJl, X seiiMiWiion oi’, o 1. 
I'hosp'ic-t-.fcrjce crvt.iic, iiiiids, dO.K 
iMiospoori sconi plarl.s, 4d*’^, , 

Plu,U.im«.tr 3 f lii.sioii. id -.keteh «>)', 41 \. 

PKint*-'. on tliv pois-oiiinp: t*f, l(>", 

pii(>s])hoiv^;i\'Uf, ItiS. 

rh»iuba-;o and ardi!i:u‘i\(', .'\r. ex-'ci;- 
le/nison, If/?, 

[•‘oir'.y., ef the toa.K on tlu’, KM. 

Ihiiixof'.jii.r of jd.jjjf.s, K’lO. 

I'oCivl. dir. on an nj-peiintnc*' hidn .t-* nn 
i.sili‘'eu in tl.e n<‘buia I'l Oiion. .;!)}. 
Ponillet, 31 . on atmospiiciic (.lec'.n-. it\ , V'-. 
l*ONvd<.j>, siH iide yravuy of. on a lu 'tV in- 
‘^tnnueiu foi .'.sceriainini.’;. 

I’owelK JU.v. i'h lusttiricid >k’.!(]5 oi j hn. 

toim-ti v^ .i 7 I . 

JNover, iaa'pa(i/ing, <d' th-‘ mure i\ fr.m'..'- 
i)le rays of liglu, ‘J'J K 
PicparjfioiVH, /nnOtxnic.d, on the p.r .i. 
v.nionof, d!.K 

rn>ut. Dr. remarks on hir- iU.Khiieii'io’j ’ 
tJiCxivomic tiieory, IS]. 


JK 


niiining trees, 4d'7’. -• 

Kainy, dfr. furitier remat^;> on tlic ■ . vt *- 
he gravity' of hytlrogen, and on‘G>i , 
Prom's uioililieatioii o( ih,' ulundc. 
theory, in rcidy to Dr. J'bonoc.:!, KsT. 
Hana, genus of^' V/iiy/ie ]v‘''.’}rt of, I »s. 
Ilegistcr, dietCo’ ologic:^''/ ke}-t ;U, IleKt'-n, 
i^c. U>3. 
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